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REMARKS/ARGUMENTS 

Claims 1 - 26 are currently pending in the application. New claims 23 through 26 
are added by this Amendment. Claim 1 has been amended to add Markush group 
language. No new matter has been added. 

In accordance with the Examiner's suggestion in the Office Action, the Abstract 
has been amended so that its length is consistent with guidelines. 

Applicants note that one of the documents on the Information Disclosure 
Statement, Japanese Patent Application JP 2002-535475, was crossed out by the 
Examiner, with a note that no copy was provided. However, there is a copy of this 
reference in the record, under a first page of its corresponding English-language WO 
publication, WO 00/44846. For the Examiner's convenience, Applicants are submitting 
another copy of JP 2002-535475, along with a computer translation of the application 
from the Japanese Patent Office web site, and the first page (with Abstract) of the 
corresponding English-language WO publication. 

Claims 8-18 and 20 are provisionally rejected for non-statutory obviousness- 
type double patenting over claims 1 - 8 of co-pending U.S. Patent Application No. 
10/585,168. To address this provisional rejection, in the event that any of claims 8-18 
and 20 of this application are allowed, Applicants will file a terminal disclaimer in the 
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later-allowed application or amend the claims in the later-allowed application to obviate 
the grounds for obviousness-type double patenting. 

Likewise, claims 8 - 15, 17, 18 and 20 are provisionally rejected for non-statutory 
obviousness-type double patenting over claims 1-3,7 and 8 of co-pending U.S. Patent 
Application No. 1 1/792,265. To address this provisional rejection, in the event that any 
of claims 8 - 15, 17, 18 and 20 of this application are allowed, Applicants will file a 
terminal disclaimer in the later-allowed application or amend the claims in the later- . 
allowed application to obviate the grounds for obviousness-type double patenting. 

Claims 1, 2, 7 - 9, 13 - 18 and 20 - 22 are rejected under 35 U.S.C. §112, 2 nd 
paragraph, as indefinite, as Markush group language was not present. Accordingly, 
independent claim 1 has been amended to include Markush group language. Therefore, 
Applicants respectfully request reconsideration and withdrawal of the §1 12, 2 nd 
paragraph rejections to claims 1 , 2, 7 - 9, 1 3 - 1 8 and 20-22. 

Claims 1 - 5 and 7 are rejected under 35 U.S.C. § 102(b) as anticipated by U.S. 
Patent No. 5,435,879, to Knutson, et al. (hereinafter, "Knutson"). 

Independent claim 1 recites a nonaqueous pressure-sensitive adhesive for a 
medicinal tape preparation for percutaneous absorption. The adhesive comprises a 
copolymer obtained by copolymerization of a (meth)acrylic monomer having an 
acetoacetyl group in the molecule and one or more monomers selected from the group 
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consisting of other (meth)acrylic monomers with no acetoacetyl group and 
copolymerizable vinyl monomers. 

* 

Knutson discloses pressure-sensitive adhesives (PSAs) that are used in adhesive 
tapes that attach to other substrates by pressure alone. More particularly, Knutson 
discloses PSAs made of a copolymer comprising acetoacetoxyethyl methacrylate 
(hereinafter, "AAEMA"). However, Knutson fails to disclose such adhesive in a 
"medicinal tape preparation for percutaneous absorption," as required in claim 1 . A 
medicinal tape preparation containing AAEMA was not known before this invention. In 
order for the polymer to be used as an adhesive in a medicinal tape, it would have to 
satisfy various conditions, such as: (1) a medicament must be dissolved in the polymer at 
a suitable concentration; (2) the medicament must be release from the polymer to the 
user's skin; (3) the polymer should have no irritation to the skin; and (4) the polymer 
must have suitable adhesive strength and cohesive strength. Furthermore, a polymer for a 
medicinal tape must have compatibility with oily substances such as drug-dissolving 
agents, percutaneous absorption accelerators, and plasticizers, which are often combined. 

By contrast, Knutson discloses the uses of the pressure-sensitive adhesive as 
follows: 

'The pressure sensitive adhesives can be applied to any backing which it 
is desired to adhere to another surface or article. Illustrative backings 
include flexible and rigid, natural and synthetic materials such as 
plastics, elastomers, solid metals and foils, ceramics (tiles, glass, etc.), 
wood, papers and cardboard, leather materials, etc. of essentially any 
form including films, solid articles, woven and non-woven textile 
materials, etc. Illustrative uses of such articles include wall coverings 
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(paper, fabrics, films, etc.), upholstery items, construction roofing and 
siding materials, tapes of all varieties (including those having backings 
comprised of woven or non-woven fabrics, paper, polymeric films, metal 
foils, foams, etc., including double faced tapes and so called transfer 
tapes), packaging, floor and wall tile and other floor and wall coverings, 
paneling, etc." (col. 13, lines 14 - 29). 

However, Knutson fails to disclose a copolymer suitable for a medicinal tape, 
which usually contains oily substances such as drug-dissolving agents, percutaneous 
absorption accelerators, and plasticizers. To underscore these difference, there would be 
no need to admix oily substances to adhere to any of the materials disclosed by Knutson, 
such as plastics, wood, metals, ceramics, and the like. 

It was newly-disclosed in the present application that a copolymer of 
(meth)acrylic monomer having an acetoacetyl group in the molecule (like AAEMA) with 
other (meth)acrylic monomers with no acetoacetyl group and copolymerizable vinyl 
monomer is suitable for medicinal use because it satisfies the above-mentioned various 
conditions necessary for the adhesive of medicinal tape. Knutson fails to disclose or 
suggest a polymer having good adhesiveness to human skin and good release profile for 
the drug that is to be absorbed percutaneously. Furthermore, an adhesive for medicinal 
tape should not cause irritation to skin and can be peeled off without hurting the user, yet 
maintain good adhesion before peeling. By contrast, the present application provides 
several specific test examples of copolymers exhibiting such characteristics: for instance, 
in test example 1 of the present application, compatibility with oily substances, adhesive 
strength and cohesive strength were tested; in test example 2, drug release from adhesive 
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to swine skin was tested; in test example 3, skin permeability for a hairless mouse was 
tested; and in test example 4, cumulative skin irritation was tested. 

Knutson discloses tests of shear strength, peel adhesion, and loop tack using 
stainless steel panel and stainless steel test plates. However, such test methods are totally 
different from those in the present application, because adhesive strength and cohesive 
strength were measured by human fingertip for comparison with other products in the 
present application. Knutson' s tests, on the other hand, measured mechanical strength 
and so fail to provide any suggestion whether the polymer adhesive could be an adhesive 
for a medicament. 

Moreover, in the case of the present application, the surface on which the 
adhesive is to be applied is "live" skin having an uneven surface, while Knutson discloses 
applying to flat metal plates, plastics, and the like. 

Therefore, Knutson fails to disclose, or even suggest, a polymer that is a 
"pressure-sensitive adhesive for a medicinal tape preparation for percutaneous 
absorption," as in independent claim 1 . 

In addition, as to dependent claims 2-5 and 7, Knutson fails to disclose or 
suggest a "pressure-sensitive adhesive for a medicinal tape preparation for percutaneous 
absorption for at least the same reasons as provided for independent claim 1 . 
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Accordingly, Applicants respectfully request reconsideration and withdrawal of 
the § 102(b) rejection to claims 1 - 5 and 7. 

Claims 1 - 5, 7 - 18, and 20 - 22 are rejected under 35 U.S.C. § 103(a) as obvious 
over U.S. Patent No. 4,751,087 to Wick (hereinafter, "Wick") in view of Knutson. 

The pertinent parts of claim 1 are described above. 

Independent claim .8 recites, in part, a medicinal tape preparation for percutaneous 
absorption comprising (a) a support, (b) a pressure-sensitive adhesive layer containing a 
drug and a nonaqueous pressure-sensitive adhesive and (c) a release film laminated in 
that order. The pressure-sensitive adhesive layer is formed by coating a support or 
release film with a nonaqueous pressure-sensitive adhesive comprising a copolymer 
obtained by copolymerization of a (meth)acrylic monomer having an acetoacetyl group in 
the molecule and one or more monomers from among other (meth)acrylic monomers with 
no acetoacetyl group and copolymerizable vinyl monomers, in a nonaqueous solvent, 
together with a drug, and heating to dryness. 

Independent claim 21 recites, in part, a process for production of a medicinal tape 
preparation for percutaneous absorption comprising (a) a support, (b) a pressure-sensitive 
adhesive layer containing a drug and a nonaqueous pressure-sensitive adhesive and (c) a 
release film laminated in that order. The process is characterized by coating the surface 
of a release film or support with a nonaqueous pressure-sensitive adhesive comprising a 
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copolymer obtained by copolymerization of a (meth)acrylic monomer having an 
acetoacetyl group in the molecule and one or more monomers from among other 
(meth)acrylic monomers with no acetoacetyl group and copolymerizable vinyl 
monomers, in a nonaqueous solvent, with a drug and if necessary with a plasticizer, 
heating to dryness to form a pressure-sensitive adhesive layer, and then laminating a 
release film or support thereon and cutting it to a desired size. 

Wick discloses a pressure-sensitive adhesive tape for delivering the heart 
medication nitroglycerin to the skin that has a flexible backing with a pressure-sensitive 
acrylic adhesive copolymer layer with nitroglycerin. However, Wick completely fails to 
suggest an adhesive made of a "copolymer obtained by copolymerization of a 
(meth)acrylic monomer having an acetoacetyl group in the molecule and one or more 
monomers selected from the group consisting of other (meth)acrylic monomers with no 
acetoacetyl group and copolymerizable vinyl monomers," as required in claim 1. The 
combination of monomers in the claims - monomers with an acetoacetyl group and other 
monomers without an acetoacetyl group - is critical for performance of the adhesive as a 
medicinal tape preparation for percutaneous absorption, as illustrated in the present 
application: 

"...By adjusting the amount of acetoacetyl group-containing (meth)acrylic 
monomer in the starting material, it is possible to alter the degree of self- 
crosslinking of the pressure-sensitive adhesive. It was discovered that, as 
a result, it is possible to adjust the content of lipophilic oily substances 
such as plasticizers, percutaneous absorption accelerators, drug dissolving 
agents and the like in the pressure-sensitive adhesive layer, and that by 
modifying the content ratio of the pressure-sensitive adhesive and the 
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plasticizer or percutaneous absorption accelerator it is possible to produce 
suitable adhesion and cohesive strength and obtain a stable tape 
preparation for percutaneous absorption." (page 7, lines 14 - 26). 

As acknowledged in the Office Action, Wick failed to disclose use of an adhesive 
polymer comprising AAEMA and 2-ethylhexyl acrylate, or the specific temperature at 
which the polymer is dried. However, beyond these points, Wick entirely missed 
disclosure of a combination of monomers that form a copolymer in the adhesive used in a 
medicinal tape, as in claims 1, 8, and 21. 

Knutson, which is described above, is unable to supplement these deficiencies in 
Wick. Knutson fails to disclose or suggest a copolymer used for a medicinal tape for 
percutaneous absorption, or even to teach such copolymer adhesive having suitable 
properties for a medicinal tape, such as adhesiveness to human skin (rather than adhesion 
to wood, plastics, metals, etc., disclosed by Knutson), drug release capability from the 
adhesive, and capability to contain oily substances such as a drug-dissolving agent, 
percutaneous absorption accelerator, and plasticizer, often in combination. Thus, absent 
hindsight, a person of ordinary skill in the art would not have combined Wick with 
Knutson so as to derive the features in a medicinal tape in independent claims 1 , 8 and 
21. 

In addition, the combination of Wick and Knutson fail to disclose or teach the 
features in dependent claims 2 - 5, 7, 9 - 18, 20 and 22, for the same reasons as in the 
independent claims. 
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Thus, the combination of Wick and Knutson fail to disclose or suggest all features 
in claims 1 - 5, 7 - 18, and 20 - 22. Applicants respectfully request reconsideration and 
withdrawal of the §103(a) rejections over Wick and Knutson for claims 1 - 5, 7 - 18, and 
20-22. 

In addition, Applicants submit that new claims 23 - 26 are not anticipated or 
obvious over the cited art, for the same reasons as provided for claims 1 - 22 above. 

Accordingly, Applicants submit that claims 1 - 26 are patentable over the cited 
art, and respectfully request their passage to allowance. 

Respectfully submitted, 
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Date » V i Paul D. Greeley 

Reg. No. 31,01! ' 
Attorney for Applicants 
Ohlandt Greeley Ruggiero & Perle, LLP 
One Landmark Square, 1 0 th Floor 
Stamford, CT 06901-2682 
Tel: (203) 327-4500 
Fax:(203) 327-6401 
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§ K, Kf->;nfa'j K y 33 J; u 1 ^ y v ;i/ f h -;kd J: ? ^tili?PJ ; 

^<c4»3e©nT»JW ; m/<?7 < ><D£ 5 : xh*y;HUf7'J^ 

7^h-;k ^ 1; -fe □ — ;ux* ^VT'otf;^ n^-h, -fyh'Jf-> 

V — K xf;i/7 K N-/f;veou Ky, if;^ 1/7-F 
, jJ-U-f^^. -fyyntf*.7^-h, ^yyn^;M;i,^-K 

Aju* h l . z-79 yV*-)\s*<ktso ±f£©4'-e^, 7?v-K 
[0 0 4 3] 
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7$>>7k*b&&, *°'J 7 § y £ LXm^^Z i:^-Cl5 0 Ljo>L&#*>, SJCtt 

tz 0 fr< Lt, S> t K7 5>Wb£-«3*5«fctf*g£-7 5 Wt£-$5fi#f3#£ $ 
*©0Utt, \? T )V )V V 'J 7 -5 > , U> h V 7 $ V -^Oftfe 

CO 0 4 4] 

V s t K7v? K-eabSo ^SjK^a^jtfy&ofliw-, 7?;i^l -fV7f^8i3j: 

ffi -e dfcttiH a 0 
[0 0 4 5] 

[0 0 4 6] 

T'n -v ?3,f'J ^-©gs^gPTKhard portion) LT<£fflT -5>0y C» Lfctf 'J 
ffiffl-r-SOCig t^c^/ v-te, ^^u>. a-yf;^f by, ^^-;u^^i7 
b^T'$)^-9„ 4? 'J U VfcctLFTl-: 'J 9 9 >) =7- Mi, ^j^^ejiLT 
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CO 0 4 7] 

ya v ? oft*) -7-0)^^^it, ±-7u uj?>) -7-0)3 - 3 0%w/w 
[0 0 4 83 

o 

[0 0 4 9] 

(X^'Jy-F) , $fcl± h 'J y f d-;^da°> h ij 7- h U9 9 

LV^#JC93g*gj^#m, 7- Y 7Xfl/V^'J ^ ? ^ »J ^- h T*ab 

So «*0©SMS*§£*8JWu -y ^ n^'J v-<z>^0. 01-0. 611%%^- 
trZLfctffif* Ll\, 4#C. 0. 1-0. 4 Ll\, 
[0 0 5 0] 

ock Copolymers, ±Ji) <D «fc -5 fr V^n*»©&-lWfc;fr8c*w «fc o T^/jScf 3 3 £ ffi 
[00 5 1 ] 
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5r-a-*fo MV)tj:fflt&ffl(D—oi3.. "Perhexa MC" ,(1. 1 * - if -tert7 * JU-^JU 
**is-2-A a^^r-y-y, Nihon Yusi CO d LtfM.&$tltz 

&*^mz.rz>-r>o)Ws=® L 7*)\,^)v**i'm*^tso ^jch-so-al 

(Peroxid-Chemie GmbH) fc%W<Dit&%d<Dgl&lzm LX V\S d £#jitt{$ft 

o 

[0 0 5 2] 

;:©&f)&&m. t'd 9 n^'j 7-©o. oo5-o. i m&%a)mx'ttfm^ 
rnmzn, o. oi-o. o 5ii°/o^ ( ;jfi uv^>, ^sn^sti, 

[0 0 5 3] 

*&W(Dmmmt mm l x i^e $ n 5 $ e> & 5 c ##j re » & v n ^ n & 
msb£>nz>o «ajxtf, mmmzmizmm<Dm&it*mm^&tz&^&ty*uM 

«»->^fA=t 0 teste lkx ^zntf&iti$ntz 0 

[0 0 5 4] 

^(D^^mm^^tzit^m^^^^r^^t^com^xh^. 

[0 0 5 5] 
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mmm. tt.mm.mm. &.m&nL inmmm. rn.mm.rn. rnvrvm. 
nmts *a,*u*tu4 y\ m±&m. zmmtszuttmrnMrn, 

&l, *^y^y, JMHftgiJ, i5x&^8J, «tH«jl8#J. mm#k in^o 

stm^^j, mw^^^j. mmm$ntk mm^^mmm. ^ «j >f£/B^ #t 
#ysu. fcffi«i*oay, «t->-f;u^#j, tt*M%. *wmm. ®iotm. stnw 

rtUfljSk ft>t®*aK S3**, *Bg£/cfi*raifa1ffc^lS^ 

[0 0 5 6] 

#^©^j©^jti. ixi«5j?!j--*, ^Dy^.^a>. y^y^h b 
;uy^ h b;Klevonorgestrel)» y;Uf7fny, SS^ Kn^->^Dy 
y, I- 7,7- u y Ztiz? 0)3^7. r-JUCD J: -5 -r o -Y K : .- h a 

^ v t 'j y J: (; v v K - hi/ - h 0 J: - h vlt&Vo : tr * 5 yD2 

^cfctfDS, -nfy, ;? a □ 7 jl - -5 5 x^^xx^y, h'J^ot'^X 
triprobidine). tFD3^f7>, tf a^r->* ACD«£ ? fr:**^* Aiift, 
y^D7iy, A^7 — (thiomucase)© J: -5 ^ A 771s; fry 

4 y. 7xy?--;K tu*y>, zj^-fy. i^kKDi^'sy, tfV?- 
•J y(pizotiline), ; E — t )\s~f 9 'J y. $ v^n^ h-^fcil/x 

y. ^JfcfctiH^fcJrt/v v h^^f y®J:9^>X7^ h\ ^a-->> 
y, X7x^tf>©ct?^v , t Kof'Jyy, -<^/n° = ;U, X7 x K V y (ephid 
rineK tf>Ko-;K yh^oo-^, y. tfo y ^ y h y, iJ )V*J \fy 

% #;u-> h »; kKa^QDf7yK©J;o^f 7-/K> 7^tyf>, 

^ /l/y K $ > (molsidomine) <7) J: o £c v hV- 5 .K (sydononimides) . 
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[0 0 5 7] 
[0 0 5 83 

[0 0 5 9] 

±^mm^n<Dtff-^ L\^m&mt. ^-y^tz^^y^izmm^ntzm^iz 
a. *<DT--?-£tz\$^vi-tf&mizmmzn, #^t% ^.m^onnm^m. 
<zttj:<mtfn.z>n&t2nz> 0 mz, mw&mibK *530g/of (~i 

. 2g/mm) ~IS300g/Of hl2g/mm) . £ £ L < 
40g/-f>f (~l. 6g/mm) 2 0 0 g/-f y * (~8g/mm) T* 

T-*5^o if®M3 0 0g/>f>f (~8g/mm) XK> ij±^^%\t 

> ^-^^^.om<m-^iz, &f%ftmtfttffiLxmK>&kfrn2>tztbiz, femizm 
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[0 0 6 0] 
[006 1 ] 

So 

[006 2] 
[§IES£#J] 

HiS^J 1 : 7 o „ i7 r3 # 'J v -tt«ffH®Rfi 
UlT©H«fi|-effifflSJi58im««:, T2+1J ^{3*5V>TPISg Lfc 

[0 0 6 3] 

Igl : 

1 1 5 g©2-JC5 L ;U'\+->;b7^ 'J7 - 84 g©v7-fe h 'J ^7 $ 

K, 1 1 5 g©7^-;i/7^ 9- K &t/0. 7 2 g ©7 K 9 xf U y $r n - 

, 2OOml0 1>;i/x>i:fti:2OOml0Sixf;^jD^t o 
^%T"C8 OlCeSD^ U #CVT* 1 0 m 1 © Ifctt x ■*» c ffiMS L 0 . 05g 
©1. 1 *->'-tert--7'^-;u^;u*^ J-jViy? a^**t >%mx.tz 0 Z <DU.& 

T'2 4WMX'WL&&Mft£Tttzo Z ©X#.H «fc 0, $fcfr-tr?'y y 
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[00 64] .. , 

X#2 : 

2 4B$ffl1k. 4 5 gO)M 9 9 <) =>- h £ 3 0 Om 1 CD h ;Ux>£, Ig 

[0 0 6 5] 

Wtt^ifi, y;HI^oTh^77^-CJ:0 3 5 8. OOODatiit 

u m-<D®f%a>mmM*&z>z £&&% lw z(om^mt—«Lmz^ wo 99/ 

O2I4l0g?*?WCffi^L, ^^XgCD^t. iEro^3#'J ^-©UCttSP^ 
th^xy©2 : 5v/vM©2. OgSfcOl. 0 g ©ffl-fr-C«*f 5o 

tZo 

[0 0 6 6] 

I12©3. OgOimm (1. 0 g©Hfr«*#J«:^tr) ^sntv^ 

*!MMimz.in v-fu trn^ u h (ipm) , i. ogiti^u 

iM[#CftfeC«r9*£#fc:ttn*;r, ^^/-^/tK3: 1 v / v<f CD y »>♦ tf >^ 
i^75v (lOOmltO. 5g) 0ml]«rfi*U -)ftfti:2 ' 

Ox2Ocm0^l2©PET (*'Jif l/7H-h) 

U 4 Ott'2 4l^W&BLT. £«Sr^J5SLfc. 2 0 x 20 PET 
7^;UAfiJft^^H, 10x2. 5cmfl)A-S50»rfrC«»rSn5. 
[0067] 
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PETWrJtte-te&C JAT©tt»*SttS : 
Bakelite 180° SSMIttlKKK - 

Peel&££, 2 5mm©tfC 1 0 0 mm0g$0PETB}jtC^y^^ 
ML. JhteigT>T-£^-^-7'< h/1/- h caitSrtC^TIilLfc. JfcW 
3OOg0lDlC!)o-7-^ *<D±£.1R&2i£XmtfiL* V >Zf>U*zf U 
- M'SSOttlt/co ^O^ifB-tV^U^. 3OOmm/»0lIt'18O' © 

[00 6 8] 

mmm 2 

1) 

[0 0 6 9] 

C*l ] 
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EDMX-l EDMX-2 EBDMX-I EBDMX-2 EBDMX-3 EBDMX-4 



^-X& EHA 


129 


258 


115 


115 


115 


115 


DA 


21 


42 


84 


84 


84 


84 


BA 






115 




115 


115 


EA 












63 


4EG 


0.12 


0.48 


0.72 


0.72 


0.5 


0.35 


Cat 


0.1 


0033 


0.075 


0.05 


0.05 


0.05 


Ethy Ac 


300 


350 


200 


300 


400 


300 








200 


100 


100 


100 


illg MMA 


IS 


30 


45 


45 


45 


45 


h ;V jc >- 200 


200 




100 


300 


300 


©&% 


35 


46 




39 








m 








S 




[0 0 7 0] 





































[0 0 7 1 ] 
[3U a] 





EDX-1 


EDX-2 


EBDX-1 


EBDX-2 


EBDX-3 




112,000 


155,000 


199,000 


335,000 


311,000 






EDMX-l 


EDMX-2 


EBDMX-1 


EBDMX-2 


EBDMX-3 


#7-ft 


161,000 


233,000 


262,000 


»400,000 


358,000 



[0 0 7 2] 

EHA: 2-x^;u^^f ->;ut ? 'J u— K 
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DA : 



-J 7 -b h y 7 9 ' ) ;u 7 $ K 



BA : 



-f^-)V7 9 V U- h 



EA : 



j-3-)V7 9 H-h 



4 EG : 



Cat 



fe&$E(Perhexa MC. Nihon Oil and Fat Co. ) 



E t h y A c 



MM A : 



* 9 9 'J U- h 



iliEBDMX- 3^flJ: 9 9*£l>£^ig?$n-?>o 

E'BDMX-2«:Se>CffifflLTW»ffltLfco 
[00731 

[0 0 7 4] 



[0 0 7 5] 

- h a^«j-b 'j yteAttusm-e&ztctb, t/tgi5-^ v v^tf k (5-1 

SMN) ^ftfrO ll^ffl Lfzo - h o -b 'J > i; 5 - I SMN<7)ffi:tti, ftii 
L-T— hoi^ryH^t^ i L 5 - I S MN#3S«Ifil0>R?|-e3cJ£-e2>* 
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a) -* y 
[0 0 7 6] 







1 


fy^ 2 


mmm- u> 


1 


. 0 


i . 0 


5 - I SMN (g ) 


0 


. 1 


0. 1 


GML ( g ) 


0 


. 0 5 


0 . 0 5 


I PM (g) 


0 


. 8 


0 . 8 


at hU7?y ( g ) 


0 




0 . 0 2 


[007 7] 


















K 


gig jl 





8 Ott' 1 5#0JD& 
b) I SMNK' 

I SMN^f/\*'yf$:, 3 6t:T*2 4B#|HJ-.x* ./ -^ttffi 
HPLC 

*7A:ODS 9 Ti/)\>i/=7 >) * ^ 

*^A^g : 40t 

SgWSSjy^-^Ai:!. 0 g©^^-i-tr5 0 Om 1 ©TKi:, 
2 0 0ml ? /-v'U©®^^ 
^ffi«S : 2 5 0 nm 

^>/;Ht:o^T 0. 07 6R[fO. 080 
^>y^2«:oi>t o. 07 3SI/0. 080 

[0 0 7 8] 
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o. 6 gn^mmzfemTzian-nmw 1 . in^p>3f:^ot, pet7 

i^AZmmLtz (10x2. 5 cm) o.l^T©HJ^J£f*i£L7c : (1) -f V 
^Dt>A>?f-K (2) ^f;^H-F, (3) X'J-y'Wo 

»fia (i) &i/ (2) z&tsmmitmmmv^M'ni*. mmummn^± 

ftftj^ L < « 'SIMM £ L T t t -5 o 
[0 0 7 9] 

WTC^t J;^^c#®(D4<Z)'1' 7 t?;u$ 'J ^ h U- h (IPM) ^L<li 

^mn-h (mo) ©^nfn$:^ts^, pet7 -< ju/.^nmm 

[0 0 8 0] 

[^3] 



1 


PM<D& (g) 




0 


. 0 5, 0 . 1 , 




0 


. 2. 0. 4, 




0 


. 6 h 1 . 6 




2 


. 0 




3 


. 0 




[008 1] 



[0 0 8 2] 

[3SI4] 
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i PM<om (g) 




0.05,0. 1 . 




0 . 2 . 0 . 4 , 




0 . 6 1 . .6 




2 . 0 , 3 . 0 





[0 0 8 3] 

fcJSl*h f?2£#ll C^oTPET7^ ^A^MLfc : 0. 1. 0. 2. 0. 3 
. 0. 6, 1. 0. 1. 6. 2. 0. 4. 025.1/7. 0ml. 

[0 0 8 4] 

[^51 





#14 


(m 1 ) 




0. 1^60. 3 




0. 6fr?>2. 0 




4. Ort>«b7. 0 





[0085] 

i!5V>7Ks&&«>gt£ (wvp) li. ^r^^Wt^-rs^-^SJWfitjafflofcA 

KffifflLfco National Starchfta»e> A^sjmX'&Z&m&ttiiT 9 l> )Vmm&\%> 
iOW^T©S6i:^JhT^I, 0 PET»fK-$:. ^«E0»J lKflgo TSiSJ 
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[0 0 8 6] 







•*Z/-7/l' 2 


fy/./i' 3 






I : 0 


o. 


.mmm (g) 


1 . 0 


1 . 2 


0 


YW>mi?7 5 > (ml) 


1.0 


1.0 


0 


National Starch Adhesive ( g ) 1 11 


0 


0 


1 . 0 



[0 0 8 7] 

( 1 ) Grade No. 387-2287 

mm%T~®Mttz 0 

3 Om 1 ©zK^-a-tr 10 0ml ©L'-^-S;, -^-y^U? ■< ^ATift; Lfc 0 
in?.?:, 2 48^4 OTC^^-^y-CSfeg Lfco 2 4B#r^T'Cr»S4(7)«^$r«- 

tf - * - T'isjs u z n e> ® ft ^*^j© 7k^^ii&cr><i n l /c „ 

^Higi§fttf>ft#, WT©t7t:*5nT^4, mg/cm2x24 
[0088] 

[^7] 
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w v p 


6 /i raff) 




f$ts 






w y p 














U> 


(g> 


(mg/cm 1 0 ) 


(mg/cm 2 0 ) 


National Starch 


6 5 


1 . 3 


4 5. 8 


4 9. 8 




7 9 


1.04 


3 6. 7 


4 8.4 




7 3 


2 . 6 3 


9 2. 9 


113 


(J.2gIPM) 


6 6 


2 . 9 8 


10 5 


116 




5 4 


2 . 9 8 


10 5 


9 5. 1 


(0.6g IPM) 


5 8 


3 . 0 1 


10 6 


10 2 




1 4 3 


13. 24 


4 6 7 





CO 0 8 9] 

[0 0 9 0] 
[009 1] 

[318] 
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Px-No-Cr 


Px-Cr 


Vit-No-Cr 


Vit-Cr 




0. 5 


0 . 5 


0. 


5 


0 . 5 


I PM (G) 


0 . 5 


0 . 5 


0 . 


5 


0 . 5 


7-^tViy7;y (mg) 


0 


1 . 5 


0 




1 . 5 


fc'p ^v'* A (m g ) 


4 5 


4 5 








\Z9 $ yD ; (m g) 






10 0 


1 0 0 


BHT (m g) 






2. 


5 


2 . 5 



[0 0 9 2] 

BHT-WtKn^->h;n>, KM 
S^U«PET7^ /UA±C&RU 8 01CT-2 0&mMLtz o MM 

mmm&t: 6 ott-6 Bra©#«©&©w*-e«i5£Lfco 

2S«MtK3SSA v *\ Px-CrtVi t-Cr£, Eljgfc< IBS Lfc„ ^6 

§8©&lli&toC#A»Si&»©9 0%M±T'^^^ti-msn. 6 BRa©&fcffi<* 
[0093] 

J£$£0iJ 

Nitto*g!|#l^5. 298.258^-fct, 7^ 'J^xXr^tT^ "J 3 # >J v - £ 
*tf7^'j;i/«*JWS:IH!^L» ±iE&i*#J{i, 8 0- 1 0 0%I PMfcl^jn 
, 7;Hz-)Ah>J7tf^7tht-H^iSii, Mifflin htv>^, 0 

2-if;K+->;l'7? l J7-h 2 3 8g 
7? «;;Hft 12. 5 g 

»»x*-^ i 5 o g 

A I BN (fflilhm) 0. 1 g 

AIBN-7 , /-k'x-<yyf;i/-h'J^ 
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CO 0 9 4] . ... ... 

iZiS\,^X, /ytfylyj^y?:, 0. 5 %®llT'y ? y -;H-7k (19:1 

^7-bht- h) 0. 5%©iHT7tf ;nt F > + xf ;i,7t h y (1 
: 1 sgfi) *J*+C**Lfc. 
I PM£, ^CD^TM^Ji: Lteifc. »DlfeS:M*©«^"e2 0 ftm 8 0 r 

[0 0 9 5] 

C^9] 





1 


2 


3 


4 




5 


g^^a ( g ) 


1 . 0 


1 . 0 


1 . 0 


I . 


0 


1 . 0 


i pmos ( g ) 


1 . 0 


1 . 0 


1 . 0 


1 . 


0 


1 . 0 


&mm<r>& (m g ) 


0 


1 . 5 


3 . 0 


6. 


0 


12.0 


&3t3t£ (g/20mm) 


^ 5 


5 0 


4 5 


2 5 




2 0 


&M=i * > h 
































L 











CO 0 9 63 

im i o] 
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Nitto^^f^l 





i 


• 2 ' 


3 


4 


mmm^m (g) 


1 . 0 


1 . 0 


1 . 0 


1 . 0 


I PM©i (g) 


1 . 0 


1 . 0 


1 . 0 


1 . 0 


mmmvM ( mg ) 


0 


5 . 0 


1 0 


2 0 


mm&& <g/2 0 mm) 


S 5 


110 


5 0 


1 0 


iiiU = ^ > h 











[0 0 9 7] 
[0 0 9 8] 

O^-Cab^o M#©S«<tig«J(Nitto&tf*l6iHO«^»J)Ofc*©J!lDj|ftl^ 
[0 0 9 9] 

3 : mmo&mmm 

(Mfc'&mm A («7KttKI#J) -OC5^ 

[0 10 0] 

[ill] 
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i 


2. 


3 


4 


gf^joi (g) 


1 . 0 


1 . 0 


1 . 0 


I . 0 


I PM©i ( g ) 


1 . 0 


1 . 0 


1 . 0 


1 . O 


mmm<om (m g > 


3 . 0 


3 . 0 


3. 0 


3 . 0 


n ^ h7V*Ji"-/H^t (m g ) 


5 0 


10 0 


12 0 


15 0 


IpRpfffc 












3 0 


4 0 


5 0 


7 5 








: 




L 0 1 0 1 J 














it 






[0 10 2] 










gl 2] 














wm 








1 


2 


3 


4 


&%m<om ( g ) 


1.0 


1 . 0 


1 . 0 


1 . O 


I PMWS ( g ) 


1 . 0 


1. 0 


1 . 0 


1 . O 


§&ffii?ft<7>& (m g ) 


1 0 


1 0 


1 0 


1 0 


h 7 {m g ) 


3 0 


4 0 


5 0 


7 5 














3 0 


4 0 


5 0 


7 5 


IS el ft 











[0 10 3] 
[0104] 
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> P3Jfitt^i;<t*»o3t. f 

[ 0 1 0 5] 
[^13] 



tf p * v- * A £ # tt Nino ffi 5§*FJ a» h n h ti ft «*ttBt& ^ 





1 


2 


3 ! 


(g) 


1 . 0 


1 . o 


1 . 0 


I PMOI (g) 


1 . 0 


1 . 0 


1 . 0 


^ISlPlWg (mg) 


1 0 


2 0 


4 0 


tfP^A (m g ) 


3 0 


3 0 


3 0 


tg^&Ufc ( g/2 Omm) 


g 5 


S 5 


4 5 




mm* l 


mm* l 





CO 1 0 6] 

(aim) ®*&, mm*5zi&-rz>tz6r>iz-r^n&< fct*ntffce>&i\, 

[0 10 7] 

tt««5 : Nitto«#jW4«©ai*J©«3£tt 

[0 10 8] 
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Px-No-Cr 


Px-Cr 


Vit-No-Cr 


Vit-Cr 


r* x-v -V- / \ 

NittotelrftJ (g) 


1 . 0 


1 . 0 


1 . 


0 


1 . 0 


I PM (G) 


1 . 0 


1 . 0 


1 . 


0 


1 . 0 


Al HJ7tf/U7t ht-h 


0 


4 0 


0 




4 0 


(m g ) 












t° n ^ -> # ^ (me) 


9 0 


6 0 








5 >L> 2 (m g ) 






2 0 0 


2 0 0 


BHT (mg) 






5 . 


0 


5 . 0 



[0 109] , 

fi^Lfc»«%PET7^A±f:a[lU 8 0*CT*2 Oftmtial&Ltzo MM 

mmwmtkt 6ott6 Bm(DftmikizmmLtz 0 

^r^V^cNi ttoSMMUfcfeV^ 6 B M©»*)WP8©-WCS e.i;20 %ftM Ltz 0 
[0 110] 

itmm 6 : *ftn?g& 

UMLtZo 

gfc^ a ;u 

0. 5%w/w 

^ a ju^^r ~> is y 

1. 0%w/w 

Bactigras (£&i&BD ^:il^^-;uGras Dressing 
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ffim? u)\,^*ri/i> y Smith &amp: Nephew 983308303 
0. 5% Medical Limited .... 

P0 Box 81 

Hessle Road 

HULL HU3 2BN 

[0111] 

Nutrient Agar (LabM: LAB8) - NA 

Mueller Hinton Agar (Oxoid: ml37) - MHA 

Tryptone Soy Broth. USP (LabM: LAB4) - TSB 

Maximum Recovery Diluent (DWS: G50011) - MRD 

-kTOmm*. ^it^-<7)IK^«&U r Standard Microbiology Method SMM/DWS/0 
020/09 C'^ot mm Ltco 
[0 112] 

M Type Culture Code DWS Culture Code 

Escherichia coli ATML 25922 DWC 2415 

Pseudomonas aeruginosa ATML 9027 DWC 1766 

Staohylococcus aureus ATML 6538 DWC 1764 

li-8 0±l 0°CXRfMLtz o 
[0 113] 

-U 2 4±6B#|KJ3 7± 1 tTM h Lfc. 
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MOTS B (DtikWi 2 Om 1 ftlZV 7 -h -*> - Ltz a T S B£2 4 ± 6B%f<H3 7 
xij ji,?- Jr — Zfeffi LT, 0. 5 McFar land* ? y K 09 i> 0) £: ffllg 

[0 114] 

Tif-^U- b Qii 

izm^tdo ^^©3-BC-^T, £ e>&5MHA^U- h £i!l£LT, 
CO 1 15] 

K>m^tz 0 Q&tDfflzmfr-rmiz, ^©it^^x^ u 

#20mmf^ Zftmimzj S * * Is-b LtzZfU- b (D'P&lZ&mL. 7 if 

- £0)^.temf&zm&Ltz o 

-mX \:&t < *?*kW2z.^rttz'&. £:XO)~? U— h £2 4 ± 2B#p B 13 7 ± 
1 tl-f U- h Lfc &mzi y V #A y ^"C-t-* i+fc 

o 
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CO 1 1 6] 
[^15] 



Page: 40 
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Bactigas (gffijSjjg] »F 0 iC O^T Q)&& 







PRftflHISK<DH& (mm) 






0 3 2/9 9/0 0 1 


Escherichia Coli 
ATML 25922 


2 4. 74* 
2 5. 6 4 ■ * 
2 4. 2 5 * 


2 4. 9 


Pseudomonas 

aeruginosa 
ATML 9027 


Mfc L 
P£S# U 




Staphylococcus 
aureus 
ATML 6538 


2 6. 48 
2 5.60 
2 4. 70 


2 5. 6 


0 3 2/9 9/0 0 2 
0. 5 % 


Escherichia Coli 
ATML 25922 


3 3. 94 
3 3. 32 
3 3. 47 


3 3. 6 


Pseudomonas 

aeruginosa 
ATML 9027 


2 8. 06 

2 8. 28 

3 0. 11 


2 8. 8 


Staphylococcus 
aureus 
ATML 6538 


3 7.77 j 
3 7. 6 0 
3 7. 96 


3 7. 8 


0 3 2/9 9/OO3 
1 . 0 % 


Escherichia Coli 
ATML 25922 


3 4. 76 
[ 3 5.05 
3 5. 89 


3 5. 2 


Pseudomonas 

aeruginosa 
ATML 9027 


3 1. 6 3 
3 1.20 
3 1. 7 1 


3 1.5 


Staphylococcus 
aureus 
ATML 6538 


3 7. 90 

O O - DO 

3 8. 73 


1 ft A 


032/99/004 
Bactigras (^f8i£D 

0 . 5 % 


Escherichia Coli 
ATML 25922 


2 3. 00 
2 4. 05 
2 4. 59 


2 3. 9 


Pseudomonas 

aeruginosa 
ATML 9027 


pas* L 




Staphylococcus 
aureus 
ATML 6538 


2 5. 40 
2 4. 64 
2 5. 30 


2 5.1 



CO 1 17] 

T'&?>*ft7--efr < % Pft^^J: O/ct^ff-iMcm: oTSSriiJ: .Bactigras 
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(D&imt, P. aeruginosa7i^^^ o;u^^^x^^#tj-*^B^C7)x--^Cct o 
10 I 18] 

i o o g02-xf^+->;i/7? U— K 10 0 g0/f;l/7^ 'J U— K 

3i:EIL, 2 5 0ml©SHxf^Mfc, ±BE**%S*«I%T-C6 5 "C 
CSD&U fl^T* 1 0 cm3Oft»xf;H:S«pUfc0. 0 4 g ©CCC-T >/t*^ 

-^^ciox., 33. 3 ■? -mfettntzo ^Ltz7f^)^-mm^. m 

fi, y^ig^D7h^77-f-CJ:^t6 3 5, 0 0 0 D a tist e>nfc„ 
[0 119] 

2. m«s*s 

i»< Ltde.n, Steffi i ©ig3i:^oTiisnfc* 0, j -?-®&. o. 8 

gtD^JM, &1/0. 6 c cO)* 9 S -)\>*0)TW ^m^r 5 7 ( 1 0 0 c c 
4"i:0. 5g) *iR£-U PET7-f^A±i;ftIlf:o Cft£8 0T: 

"C 2 0 #KlflD«i U ?IJ^l6 0t:T'2 4TOtlt, *'*SJtSSrJiff Sit/i 

o 

CO 1 2 0] 

3. *-ouy*«*»j©4&& 

[0121] 
[^16] 
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( ^ tn) 


ft* 9ft A 
(g/20mm) 






9 0 


8 0 






8 5 


9 5 



[0122] 

£2681 10:jfJ UV^3S«MSf**J 

, ± 2t©fig3 > h D-^5/7f A*(||x.jfc, 3 0 0 'J -y h ;K35rtS5^4 0 
[01231 

fc&RtfMM&JWti, felT©»0-CJbS : 



BA 

2 E H A 
DA AM 
VA c 

TEGDMA 
Perhexa MC 



( 2 -oc^-;U-x^i/;UT^ 'J U — h ) 
(v'T-tr h>7? 'J ;i/7 § K) 



(k g) 
23. 2 
2 2.6 

1 5. 6 
3. 0 
0. 1 2 
0. 1 2 
4 4 

2 2.4 



[0 12 4] 

kZ.HI (1 05t. 6B#H) 

i-IgOi, 9. 2 k g ©MM A&1>'4 0 k g © h ^x.y ^IOfei:JDA. 
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[0 12 5] 

mmm 1 1 : ftm^mm.^ 

So ^tiS* (g) ^^-To 

[0 12 6] 
[i£l 7] 





A 


B 


C 


H A 


2 3. 2 


2 3. 2 


2 3. 2 


2 E H A 


2 2. 6 


2 2. 6 


2 2.6 


DA AM 


15.6 


1 0 


5 


T E G DM A 


0.12 


0.12 


0.12 


Vac 


3 


3 


3 


MM A 


9 . 2 


9. 2 


9 . 2 



[0 12 7] 

«8E»±, Mif^h^xy (6 0 + 2 0) (g) ©ffi£-fc-e*>o fc„ Kite 
SJte 0 . 0 l g ©Perhexa MCT'$> o fc. SlSfflftfi 9 0 'CT'^ o fc<> gfK^ltt 
1 5mfflX'$>^tz 0 
[0 12 8] 
*«S0d 1 2 : 3B«£fS&tf <tof£ 

**S^I9 0^*^J$r^ffl It, 0. 8g©iPM£L<l^f^tH-F, 
SU 1 ^ ? y-^U-*^© 0. 6 m 1 <DT 'J t°>miST 5 y ( 1 0 Om 1 [X 9 / 

-^7 o^i/7k3 oi't'co. 5g) &mm?z>&*m^T. nv&wi 
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ac&i&u m^T'^nzs ott-2 0 5iwau»u ^©&6 o"ct*2 4mmtk 

lit, S6«*^J«Sl*fc. 
Ltz D 

[0 12 9] 

v-y^juom^^mmm^mm Ltz 0 #:^t\ 3 o ogGr>;tam©D-^-£: 

) «±©sjfe£*jw©#aERt/ (2) «#?w©ittfij%««ufc. 
©is***, j^t©3? l 8^e> 2 3 K^£ftTv^ 0 



[0 13 0] 

imi 8] 

^y-^— ( E D X — 1) 



pTJfiJH 




«*«q©W:$ 
( v m) 


(g/2 5mm) 






9 0 


5 0 






8 5 


5 5 


41 




8 0 


7 5 0 



[0131] 

imi 9] 
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# !/ -e — (E DMX - 1 ) 







( /i m) 


( g 12 5 mm) 






9 5 


6 0 






8 5 


6 0 






8 5 


115 0 



[0 13 2] 

im2 o] 



xtf y — (ERDX-l) 







(// m) 


(g/25 mm) 






7 0 


6 5 






8 5 


7 5 


ft L 


fitters 


9 0 


8 5 0 



CO 1 3 3] 
[3E2 1 ] 
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# y -7— ( E BDMX - 1 ) 







&5£#j 

( /i m) 


(g/2 5 mm) 






1 0 0 


7 0 




f»J«i#U:«jfeS5*rffll* L 


9 0 


7 0 






8 5 


12 5 0 



[0 13 4] 
[^22] 



>t?y-^ — (EBDX-2) 







( p m) 


(g/2 5 mm) 






8 0 


6 0 






8 0 


7 5 






8 5 


13 5 0 



[0135] 
3] 
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(EBDMX-2) 







( /i m) 


( g/2 5 mm) 






8 5 


7 5 




latino l 


10 0 


7 5 






8 0 


1 4 5 0 ! 



[0 1 3 6] 

nmm 1 3 

(i) *immo)&o)mit 

o 

[0 13 7] 
[^24] 





1 


2 


3 


4 


5 


6 


7 


mmm (g) 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 




1.2 


0.8 


0.6 


0.4 


0.2 


0.1 


0 


U) 
















^mai (mg) 


5 


5 


5 


5 


5 


5 


5 




0.025 


0.025 


0.025 


0.05 


0.12 


0.17 


0.60 


(k g/2.5c m) 


0.02 


0.02 


0.025 


0.07 


0.11 


0.20 


0.55 



[0 13 8] 

-<-?=7 4 v 1 8 0° mrnmim. 
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mm&m*.* M*4?:PETfrii:2 5mm^ 1 OOmmSJT'SSL, ^ 
-?7-< h^tz>r$rm^-r^ 3 i:tl J: O^J^Lfco oVNT% 3 0 0 g T'^ffiSn 

0° O^^T3 0 Omm/tfO^T-fiJit U fJ^^^rPJ^ Lite 4#:£L&1^ 

[0 13 9] 

CO 1 4 0] 

(2) 3SMc7>a: 

[0141] 
[S2 5] 



No. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


(g) 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


IPM(G 
) 


0.8 


0.8 


0.8 


0.6 


0.6 


0.6 


0.6 


0.5 


0.5 


0:5 


0.5 




4 


3 


2 


3 


2 


1.5 


1.25 


3 


2 


1.5 


1.25 




27 


25 


40 


47 


55 


70* 


80* 


47 


63 


97* 


107 

* 


(g/2.5c 
m) 

























[0 14 2] 

<o tei^mmtemz^T & =t c & & z t a*m ?>ft&„ 
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CO 1 4 3] 

mmm 14] 

[0 14 4] 
[112 6] 







(um) 


m m 3& & 

(g/25mm) 






700 


30 






65 


35 



[0 14 5] 

mmm 1 5 ] 

I SMNAy f 

^fc/BW 0. 1 gO'f V V;i/t' Kt/r h U- h&t/O. 0 5 gCD^'J-fe U 
y^y^^b- h «:S&inLfcJA*Mi, IS JEW 1 2 Cfie^TfSffi Lfc„ 

[0 14 6] 
[3!i£#J 16] 
I SMN/N' y (fcfctfc) 
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[0147] 

immm 1 7 1 

nmm 15^1 6©«MHw©-f > t* h ammfo&. mm. 

[0 14 8] 
[*2 7] 







l£ii£0»J 1 5 frb 




1 


7 7 Y 8. HI ± \z 2 4 ^ F«1 
(mg/cm2) g^Tci #<7)#tffi 
Zthtc ISMN©1 


0. 3 4 


0.2 1 


2 


(g/25mm) 


7 0 


4 5 0 


3 








4 


mm vtztz <o&mmm& 


4B£ 


4ffE 


5 






M 



[0 14 9] 

[^*S#J 18] 

^i£#J 1 0 7!>*e>e>ig##J£, 0. 1 g0r7 h >£.tf0. OSg^v't? 

'J >&$>x* y-;i^T$ K«:*flDLfcU#tt, 0. 6 g © I PM4 °XII£ , J til 

[0 15 0] 

[fUSStfJ 1 9] 

[0151] 
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[0152] 
[3E2 8] 





#*4 




HiS^J 1 9^?) 


1 


h^lll: 2 4HRi 
(mg/cm2) g^fci: £<Dl&m 
Zflfz ISMN (DM 


1 . 0 3 


0. 77 


2 


mm&g. (g/25mm) 


9 0 


6 5 0 


3 








4 


mm vtz.t% <D&mnm& 






5 









[0 15 3] 

[HJE^J 2 1 ] 

%Mm 1 0^e>(7)^#^J$r. 0. 6 g CD I PM£: LTffl V\ HJg^J 1 

[0 15 4] 
[312 9] 



mi 


mmfelg (mg/25cm) 


1 OS 


2(5]@ 


3[e]@ 




5 0 


4 5 


4 5 




12 0 


1 5 


0 
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[01 5 5] 

o. 6 go i PM^sjmmt Ltflnv mmm 1 2^^x^mLtz 0 

[0 15 6] 

mmm 2 3 ] 

[0 15 7] 

mmm 2 a) 

[0158] 
[^30] 









HK§0«j 9 /6 s <£> 


1 


7 7 ^ il ± l: 2 4 H ^ 
(mg/cm2) lV7c<h: £<Z>$rtti 
$n?c ISMN Wft 


3. 2 


0. 4 


2 


(g/25mm) 


7 5 


4 5 0 


3 








4 




4fff 




5 






0 



[0 15 9] 

[USS^J 2 5] 

, 2 32g©7^J;H7f;K 2 2 6g077'J;i/g2-xf^+y^ l 
0 0g®y7th>77 l J^7 5 K, 1. 2g0rh7Xf uy/'Jn-^yV 
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??'JU-K 3 0g©fc:'zyi/7-tr-K RU 9 2 g 0) jt ? ? «j ;u^^ ^;U£: 
Atifc. 6 0 0 g©gt®?xf-^&[;2 0 0 g« hyUxy^b^c-S^SI^o^-e^ 
JtaLfc. PerhexaMC (0. 1 g) ZmpLX. M^^fflteL. mm* 8 0)2 1 5 

|f.n«02 1. 7 g(?^ 1 0. Og*£tr) 5 

. 0 g©^- U-f >®M 1 . 0g©2%->'if l/> I- "S / 9 S — ft? 

mmtm&L. pet^^akmu 8 or 2 oa-iHjAa&Lfco sp^cshr- 

LfcJg*»JJi&ol^PETSctB7'f ^---r^V^ 6 0° 2 4 B^FfBjSfcg LT, &fl| 
Sr^feSitfco Miol*T?2. 5 emits, 1 0 cmf SCf-^CWLfc 

o 

^ (10x2. 5cm) «Mlft#-;U«©ig®fc:afflLfco o^T* 3 0 0g 

»%SSC2aiW»«U ol>T*fHJgftLfc„ iffiCD^O, 4g#f£g 

[0 16 01 
[313 1] 







& m m <d m- $ 

(um) 


m m & m 

(g/25mm) 






80 


95 




i»jjo> L7c £ £tg 


85 


650 



[0161] 
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im&Bl 1 3 ^ 1 ft 1 7 B (2001.1.1 7) 
C#«gffiiE 1 ] 

iMJEtiMLmm&i mmm 

[|f^3] *«ffiTC ^ hl^, i;-;HJ;n'M< t, 1 oo 
f&^T'fe*, lt*«l X«2fB«©iS?*#J. 

[If ^iC, y hl*\ x/-;H,}:0t'M< fc: fc 1 04fS 

2c^T*&3. If^Jgl Xl±2lB«£©jg3f3iJ„ 

[flr&£5] ^ hi* 5 , xy-;n t tn'>^<ttio6& 

■rn*»i3S«E«©jg*?w. 

Clt^8] 7? »J ;u$? n -7^;K ^ ? 9 ;w$n -7^;k 7?v 
, ^^^'J;Hf->;k 7 ? 'J yufg? Kfy^K. ^^^'J^iKfy^, 7 9 >) )\, 
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i m&®<D&mfflo 

? 'J t h* d + •> e;k ■ k* - kf o 'J K > , 7?'J*7$K, ->Vf;U7 
?'i^7$ K, Ti? 'J a - h 'j ->* 7 -tr h > 7 ^ 'J )VT 5 h\ fcf .=. 7W 7 * x - 

* y ■7-«*A*e>««$n.sai^3S 1 7!?m i o ©i>-rixA* 1 J5!B*©jg#&io 
Tf*JT*zb vt? >))\>t $ rm%(D®.*.&tDV*&tsmMm 1 7i>m i 2©vvrn 

UfrfcJfil 4] Bufe^S^. &4 : 4 : 3 W&V&lET zm&m 1 312 

§§y rfr-ejb&m&m imi4 ©wrfta* 1 ^fEm©^»^j 0 

Cit^i6] ffi8e«rffl#j#, 1 7%n 1 1 %w/wtf>Pei£ 

[§fr&£17] KflEsrai^JA*, &*ftl©i&3 7%h 6 2%w/w©^$: 

7 $ v-z$>z>m*m 1 7bs i 8®v>rn*> 1 to<r<t)«*#j. 

-yf yu^f uy, y. 9 9 'J ;i^y t'xi ^ t°o >j S-l/^n^c^S 

fV#5^<biltR£ft<2>, 7d .^3^>J 1 7!>M 1 9©^rft** 1. 
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[|f#Jl2 3] 1. 6g/mm7bI8g/mm©if^^tt5, II 

[it«^i2 4] m*mi7b^2 3m^?nfrimmcDmMMz&isT- 

-■fo 

cii*^2 6i m*m\7bm.2zo\^tifrimtiM.<Dmmm*<kts* 

im*m2 si m*mi7bm2 3<D\^-??ifrimum0>mmm*&*. 
mmm a* may x « tamm * & tr r- - -til 

V > & ^ 0) T*£> S&#3® 2 8 tem© r- - •/ Xte y< >y 

C*«KJtSS*«Xa***, Huf5^rM^JfifjfB^*??JcD 1 7%t 2 0 0%W/W 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] [Field of the Invention] 

This invention is suitable for using it as a biobinding agent (bioadhesive), and relates to the adhesives 
containing both adhesive polymer and a plasticizer. 
[0002][Description of the Prior Art] 

Various application exists about a biobinding agent and for example, a medicine tape and an endermic 
patch are included in this. Although manufacture of such a product is fully progressing, there is an 
adhesive problem. 

[0003]Removal will be accompanied by exfoliation of the skin with pain, when the adhesive property of 
a medicine tape is too strong, but this may cause a stimulus and may produce the sensitization to the 
arbitrary medicine which the patient may have taken. 

[0004]Probably, the patch or the tape is in the tendency to peel from the skin in front rather than being, 
when adhesive strength is too weak. Therefore, without being too powerful, it is not pain and 
development of the biobinding agent which suited so that there might be no relatively unnecessary thing 
without being too weak is performed. 

[0005]It was established that powerful adhesives can recently be adjusted with a plasticizer. Such a thing 
has taken generally the gestalt of the oily matter introduced into adhesive polymer. Although the effect 
of such introduction of oily matter softens the physical structure of the adhesives concerned, it is helping 
to act on the interface between adhesives and the skin simultaneously, to weaken the adhesive property a 
little, and to prevent exfoliation. Adhesives such useful type came to be first known in the type of an 
electric insulation tape of a certain kind of thing. 

[0006]Just as it is able to weaken the problem of such adhesives softened or plasticized to such an extent 
that it was fully permitted medically, it is that the adhesive strength will become too weak [ that ]. 
Therefore, when used, for example as an endermic patch or a surgery tape, such adhesives have only 
insufficient completeness, but are torn easily, and leave the fragment of adhesives on the skin. 
[0007]It is plasticized by myristic acid isopropyl (IPM), and EP-A-450986 is indicating the acrylic 
adhesive also containing nitroglycerine (this has the work as a plasticizer). In order to improve the 
adhesive property of these adhesives, bridge construction by aerosol silica was performed. The problem 
of such bridge construction divides the aerosol silica concerned finely enough, and is in the technical 
difficulty nature of incorporating [ and ] this into the whole adhesives uniformly. Probably, such bridge 
construction will not generally be practical. 

[0008]US-A-5298258 is larger and it aims at solving the above-mentioned problem. And this is 
indicating what is an acrylic adhesive and contains a considerable amount of plasticizers. Although the 
various methods of constructing a bridge in adhesives are described and UV irradiation and exposure are 
included in this, metal alcoholate, a metal chelate, and the chemical bridge construction by a 
trifunctional isocyanate are preferred. It is a gestalt of hydrogen [ activity / bridge construction / of such 
adhesives ], and the comonomer which existence of a certain thing is generally required for the gestalt of 
carboxyl or hydroxyl, and has a desired functional group typically. 
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[0009] Although the problem of such a system is related with the character of bridge construction, it sets 
in that case they to be [ any of adhesives (for example, carboxyl group) or a cross linking agent (for 
example, aluminum in an aluminum alcoholate) ], and the activity chemical reagent is involving 
inevitably. Many drugs can be interacted [ whether it reacts to such a basis, and ], or problems, such as 
collapse of the drugs concerned and simple blocking of bridge construction, may produce them by this, 
for example. For example, when drugs are weak base nature, this can interact with the carboxyl group 
which exists on adhesives, and competes with a cross linking agent by this. 

[00 10] Although WO99/02141 are indicating the block copolymer by which the bridge was constructed 
over the soft segment, these copolymers are suitable for the biobinding agent of the drugs holdout in an 
endermic patch. However, these adhesives have a problem of adhesive loss, when a plasticizer is 
introduced. 

[001 l][Problem(s) to be Solved by the Invention and Means for Solution] 
Although it had good adhesiveness and an adhesive property in a surprising thing, and it is low 
satisfying medical adhesives of a stimulus and it became clear that it was possible to provide a thing 
containing adhesive polymer and a plasticizer, The bridge is constructed over the polymer concerned 
here by polyamine reacted to a ketone group which exists in adhesives. Such adhesives are other 
nonmedical application, for example, it is useful again in a desirable thing to apply only a period 
restricted to a fixed field of substances, such as a patch and a tape. 
[00 12] [Embodiment of the Invention] 

Therefore, in the first mode, this invention is suitable for the use as a biobinding agent, it is an adhesive 
substance containing adhesive polymer and the plasticizer for it, a bridge is constructed over the 
adhesives concerned, and the adhesives concerned provide the thing having the ketone group over which 
the bridge was constructed by the polyamine cross linking agent. 

[0013]in order to make it there be no doubt, this invention is the new quality of a bonded object 
indicated by this application, and the bridge is constructed over the polymer and/or a copolymer 
ingredient - at least a part of bridge construction concerned - following part:>C=N-(X)-N=C - < (here) 
Carbon atoms are the portions of each polymer and/or a copolymer ingredient, and each X is completely 
the same as that of which basis used to be the same or different and to hold the indispensable amine 
group of the polyamine cross linking agent of this invention identically [ it is desirable and ]. 
A ****** thing shall be included. 

[0014]Therefore, probably, it turns out that X does not need to exist in the case of hydrazine, for 
example, furthermore - although the suitable amine group exceeding 2 may be combined with X - X — 
often - X l -N - < - or X 2 (NA-) 2 (here) X 1 and X 2 express the core of X ~ and -N - < -- and NA 
basis takes the gestalt showing combination which has a -N=C< group (each A expresses here a direct 
combination which has hydrogen or X ). 

[00 15] Although it became clear that it had good water-vapor-permeation nature, thereby, the 
bioadhesive property substance of this invention can breathe the skin, also when a tape and a patch are 
stretched. Although it is useful at the stability of drugs that there is no indispensable reaction group and 
also it is useful also in providing the patch of a certain kind which was not before, the biobinding agent 
of this invention is because [ with other substances ] weak interaction has susceptibility dramatically 
generally. 

[001 6] Adhesive polymer of this invention not being limited to such a kind of application, and referring 
to specific modes, such as a tape and a patch, Probably, it turns out that he should understand as a thing 
for referring to other arbitrary potential modes which add change suitably and introduce the adhesives of 
this invention. 

[0017]The character of the adhesive polymer concerned is not important for this invention. The term of 
"polymer" is actually used as what generally means polymer, copolymers, and these mixtures. 
[001 8] Although it is generally preferred that it is synthetic polymer as for the polymer concerned, this is 
for the anticipation of a result in order to perform sufficient control about quality. Since it is required to 
use synthetic polymer, and it can control a desired side chain by this as it includes, it is useful. In this 



JP,2002-535475,A [DETAILED DESCRIPTION] 



Page 3 of 30 



invention, adhesive polymer or an ingredient qualitative as a matter of fact has a ketone group of at least 
1 which can react to polyamine. 

[00 19] Although tautomerism of the ketone group can be carried out, a balance exists between ketone 
and a corresponding enol compound in that case. Generally this balance is a ketone twist. As for ketone 
content polymer, in this invention, it is dramatically preferred most or to have a ketone group of 1 as it is 
[ not enolizing substantially and ] few. Therefore, the ketone group concerned should not be a part of 
more large-sized functional group, and ketone groups in particular should not be some of a carboxyl 
group or one of the derivatives, for example, ester bond or amide group. But it can combine with such a 
basis or can adjoin. The ketone group concerned should not be a part of aldehyde group very preferably. 
[0020]In this invention, it became clear that crosslinking reaction was produced between the amine 
group of a cross linking agent and a carbonyl group. When a ketone group is not stable at keto form, 
even though it reacts, the reactivity with a cross linking agent is scarce. At least, it is 100 times more 
stable, and it is desirable, keto form is more stable with the beam of 10 4 , and a desirable compound has 
[ more than beam of 10 6 ] it. [ most preferably more stable than an enol form ] If the equilibrium 
constant K (enal/keto) is measured underwater, it may be less than 10 A more preferably, and it may be 
less than 10 " 6 most preferably, and may be [ less than 10 * 2 ] still smaller preferably. Thus, the balance 
is greatly partial so that keto form may be liked. Other factors are better, as it sets aside and the balance 
inclines toward keto form more strongly. 

[0021] As for the functional group near the reactant ketone group, supposing it is preferred that a ketone 
group cannot immediately form an enal group, what a keto group does not enolize is preferred. Such 
[ actually ] a functional group is preferred when stabilization of a keto group is desired. 
[0022]Block copolymer is useful in this invention. Although suitable block copolymer consists of a 
mixture of a "hard" segment (A) and a "software" segment (B), this is together put in the structure of the 
type of A-B-A or (A-B) n. (Block Copolymers: Overview and Critical Survey, Noshay and McGrath, 
1977 references). The adhesiveness of adhesives is improved for what provides bridge construction with 
physical connection of a hard segment, and idea ** by this. As for acrylic block copolymer, what has a 
certain amount of chemical bridge construction between the soft segments concerned including a soft 
segment and a hard segment is preferred. 

[0023]More specifically, the term of "block copolymer" means the polymers which consist of polymer 
structure which two or more chemically different ends connected in this application (Noshay and 
McGrath, ****). Such different polymer structures, a section, or a segment expresses a "block" of the 
block polymer concerned, and A segment and B segment contain the polymer segment from which the 
block copolymer concerned differs chemically. In this invention, A-B-A structure is preferred. 
[0024] Although it is generally preferred that it is the minimum as for the number of functional groups 
with which adhesives have active hydrogen, this is for avoiding the reaction/interaction with arbitrary 
drugs with desirable incorporating, for example into the quality of a living body bonded object which is 
not desirable. This is the only desirable limitations and it will be understood that any adhesives suit 
according to specific demands by persons skilled in the art. for example, in order to make it make a 
fixed compound, for example, drugs, incorporate, it is desirable to introduce an activity basis of a certain 
kind into adhesives - a furnace is carried out and there is no **. When the medicine use is not targeted 
by adhesives, the restriction about the arbitrary functions which are not medically desirable is not so 
strict. When adhesives are used as original adhesives, without having drugs, in the case of the tape for 
medicine, a surgical tape, etc., there is no necessity of restricting an activity functional group not much, 
for example, but generally, it is useful to reduce a stimulus to restrict such a functional group, and it is 
preferred. 

[0025] Although what has an activity functional group, especially activity hydrogen is generally 
preferred, it is for making it possible to use the arbitrary presentations of adhesives widely, without 
taking into consideration how this interacts with the environment chemically. However, persons skilled 
in the art can fit them, as the adhesives required of the arbitrary individual purposes as mentioned above 
think that it is good. Therefore, it is desirable, without inertness adhesives carrying out a demand 
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contrary to it chemically generally. 

[0026]The term of "drugs" is arbitrary substances or a compound suitable for prescribing a medicine for 
the patient via the adhesives of this invention in this application, and is an endermic patch typically. It is 
supposed that it is the substance which has drugs holdout a substance which can absorb or adsorb drugs 
in this application. It will be understood that such absorption and/or adsorption should be selectively [ at 
least ] reversible when the substance concerned loads the drugs distributed with an endermic patch. 
[0027] Although the adhesives of this invention are useful to especially the application in medicine and 
veterinary medicine, probably, the latter has most a problem from which an animal tends to remove 
dressings (dressing) and a tape. The tape which adopted the adhesives of this invention presents good 
adhesion and adhesion, and it peels immediately from an object object, without desquamation with a 
pain arising. Although the tape does not need to have drugs, what will be useful for a tape as for having 
drugs, such as an antimicrobial agent, for example will be understood. 

[0028]The desirable adhesives of this invention are stuck on a newspaper in an examination, and they 
can be immediately stripped from it, without tearing paper. Without not losing an adhesive property but 
tearing a newspaper, especially a desirable thing is repeatedly stripped in a newspaper, and is stuck 
again. The tape which has such character is an especially useful desirable mode of this invention. 
[0029]For the suitable example of the backing which can be used for an endermic patch and which does 
not penetrate drugs. :polyolefine, polyester in which the following sheet or film of a thing is contained, 
Polyurethane, polyvinyl alcohol, polyvinyl chloride, a polyvinylidene chloride, Polyamide, an ethylene- 
vinyl acetate copolymer (EVA), an ethylene- ethyl acrylate copolymer (EEA), A vinyl acetate 
VCM/P VC copolymer, cellulose acetate, ethyl cellulose, a metal evaporated film or its sheet, a rubber 
sheet or a film, a spongy plastic sheet or a film, a nonwoven fabric, cloth, knitting, paper, and foil. 
Probably, other backing will be clear to persons skilled in the art. 

[0030]Respiratory possibility is important, and generally, although the substance of backing is powerful, 
what can let a steam pass is [ in / at least / a medicine use ] preferred [ possibility ]. In an endermic 
patch, the permeability of a steam is adjusted by the demand of drugs impermeableness. 
[0031]Especially the adhesives of this invention are useful to construction of the patch for the endermic 
deliveries of drugs again. Although persons skilled in the art could understand easily which adhesives 
are suitable to this purpose, the example is given to below. Although adhesives very desirable type 
correspond to what was indicated by WO 99/02141 (above), they include this whole in this 
specification. When it does not have a ketone group with suitable adhesives, this is immediately 
provided by adding a suitable monomer at the time of preparation of the polymer concerned. Although 
the adhesives of WO 99/02141 have good adhesiveness and adhesive property, adhesion reaches a 
compromise by addition of a plasticizer. Although it becomes possible to use these adhesives according 
to bridge construction of this invention, removal of the patch by which a pain and a stimulus are not 
accompanied by one side by holding the drugs retention capacity outstanding on the occasion of this, 
and attaining the control which is a grade of adhesion is possible. 

[0032]The adhesive tape for fixing a tape or other objects to the delicate surface temporarily is contained 
in application of the adhesives of this invention. Although adhesion is good, removal of a tape can be 
performed easily, without harming the delicate surface. The adhesives concerned can be used also for 
what the suitable write-in surfaces, such as a memo pad type thing, for example, paper, and a plastic, can 
fix to the arbitrary surfaces temporarily. It is because it can be removed easily, without harming which 
usual surface to use the adhesives of this invention, although a memo pad means that a user does not 
need to worry about poor ******. 

[0033]Although many adhesives are known, probably, it will be clear to persons skilled in the art which 
adhesives are useful in this invention. Generally, the thing of acrylate or a methacrylate base is 
preferred, and adhesiveness and an adhesive property are provided by alkyl acrylate and alkyl 
methacrylate. In suitable alkyl acrylate and alkyl methacrylate. Acrylic acid n-butyl, n-butyl 
methacrylate, acrylic acid hexyl, Acrylic acid 2-ethylbutyl, acrylic acid isooctyl, 2-ethylhexyl acrylate, 
Although 2-ethylhexyl methacrylate, decyl acrylate, methacrylic acid decyi, acrylic acid dodecyl, 
methacrylic acid dodecyl, tridecyl acrylate, and tridecyl methacrylate are contained, But probably, other 
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suitable acrylate and methacrylate will also be clear to a person skilled in the art. Acrylic acid block 
copolymer is suitable for use of this invention, and this acrylic acid block copolymer contains (j) 
polymer of at least 50% of the weight of alkyl acrylate, or alkyl methacrylate. 

[0034]When adhesives are used for an endermic patch, it is preferred to carry out copolymerization of 
the polar monomer with alkyl acrylate or alkyl methacrylate especially, and, thereby, it raises the 
solubility of fixed drugs. Acrylic acid hydroxyethyl, acrylic acid hydroxypropyl, vinyl pyrrolidone, 
acrylamide, dimethylacrylamide, acrylonitrile, diacetone acrylamide, and vinyl acetate are contained in 
the suitable thing of such a polar monomer. 

[0035]The combination of diacetone acrylamide or diacetone acrylamide, and vinyl acetate is useful in 
this invention. Although still more advantageous drugs charge capability than vinyl acetate is obtained 
by a diacetone acrylamide ingredient, vinyl acetate promotes a rate of polymerization and this is 
commercially important. When two polar monomers are used into adhesives, the optimal maintenance 
and delivery of drugs are obtained, and the level of each monomer can be made and operated. 
[0036]When using it, diacetone acrylamide or other polar monomers, for example, methacrylic acid 
hydroxyethyl, and vinyl acetate are for an adhesive property to fall by this, although it is preferred to 
exist in the quantity of less than 50%w/w of a monomer mixture. However, when adhesion is not 
important, enough levels of drugs charge are obtained by the superfluous polar monomer. 
[0037]Generally, it is preferred to provide adhesives with the gestalt of a copolymer. As for a soft 
segment at least, in the case of desirable block copolymer, it is preferred that it is a copolymer. Also in 
the point of it being not only advantageous, but providing an indispensable ketone group in the point of 
performing selection from more various polymer, this is advantageous, a suitable monomer 
(comonomer) is [ only being limited to the compound which carries out copolymerization in the system 
which persons skilled in the art understand immediately, and which it comes out of, and it is and is 
chosen intrinsically, and provides an indispensable ketone group, and ]. 

[003 8] Aliphatic series and olefin fellows are contained in the example of a suitable ketone offer 
monomer for vinyl ester, allyl ester, etc. of acid of the keto compound of an unsaturation, the aliphatic 
series mono- basicity which has a suitable number, for example, the carbon atom of 3 thru/or 8, 
including a monoketo compound, for example, a keto group, preferably, or dibasicity. Pyruvic acid, 
acetoacetic acid, and levulinic acid are contained in such suitable acid, and suitable ester of such a thing 
is vinyl alcohol ester. For example, the suitable compound of 1 is pyruvic acid vinyl alcohol ester, and 
has formula:H 2 C-CH-0-CO-CO-CH 3 . 

[0039]What is aliphatic series amide and was replaced by other suitable compounds by vinyl or an allyl 
group on nitrogen is contained, and the olefin fellows of the monomer for which others are suitable are 
ketone, for example, vinyl methyl ketone, vinyl ethyl ketone, etc. of an unsaturation. However, a more 
desirable monomer at present is diacetone acrylamide, it is commercially available easily and this has 
the structure of CH 2 =CH-CONH-C(CH 3 ) 2 -CH 2 -COCH 3 . Especially the desirable mode of the 

adhesives of this invention is butyl acrylate, acrylic acid 2 ethylhexyl one, and diacetone acrylamide 
preferably About 4:4: Although it is a ratio of 3 and is used as adhesives or a soft segment of block 
copolymer, But probably, other suitable preparation things will be clear to persons skilled in the art. 
Unless reference is made in particular, a ratio and a rate are weight ratios in this application. 
[0040]This invention is not limited to a specific plasticizer. To adhesives, I hear that it is suitable for 
being uniquely needed for a plasticizer, and it has it. for example, the above since it leaks out of 
adhesives and adhesion is barred — when desirable adhesives are used, it turns out that the castor oil 
produced naturally is not suitable. However, a person skilled in the art can check a suitable plasticizer 
easily. Especially the simple mixture of adhesives and a plasticizer receives the quality of a living body 
bonded object, or a substance (here, this expression is used exchangeable) suitable for using it as a 
biobinding agent. Within generally expressed large general limits, it does not dissociate and this is an 
adhesive property. Generally, if there are too few plasticizers, the quality of a bonded object whose 
pliability it is too strong and is generally insufficient will be produced, but if there are too many 
plasticizers, generally, division of adhesives will be drawn and it will keep as an insufficient adhesive 
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property. 

[0041]Generally, a plasticizer can be used [% / about 40 ] in about 60 to 120% of quantity especially 
preferably 160% 200% from about 20 of adhesives, and about 100% gives a result good generally. 
However, he can understand that various plasticizers have the various optimum amounts to various 
adhesives. 

[0042]Generally, a plasticizer is the high boiling point a fluid which it has, and a suitable example, 
Ethylene glycol, a diethylene glycol, triethylene glycol, Propylene glycol, a polyethylene glycol, and 
glycol like a polypropylene glycol; Olive oil, Castor oil, squalene, a fat like lanolin, and oil; A 
dimethyldecylsulfoxide, A methyloctylsulfoxide, dimethyl sulfoxide, dimethylformamide, An organic 
solvent; fluid surface-active agent like dimethylacetamide, dimethyl lauryl amide, a dodecylpyrrolidone, 
and isosorbitol; Diisopropyl adipate, Phthalate and hydrocarbon like a specific plasticizer; liquid 
paraffin like diethyl SEBAKATO; Ethoxyl-ized stearyl alcohol, Glycerol ester, isopropyl Millis Tart, 
isotridecyl Millis Tart, Ethyl RAURATO, N-methyl pyrrolidone, ethyl oleate, oleic acid, isopropyl 
adipate, isopropyl palmitate, octyl palmitate, and 1,3-butanediol are included. Also in the above, 
phthalate, isopropyl Millis Tart, isotridecyl Millis Tart, and octyl palmitate are preferred at present. 
These substances can be independent or can be used as a mixture. 

[0043]The polyamine used by this invention should have two or more free amine reacted to the ketone 
part of adhesives. In the briefest embodiment, hydrazine or a hydrazine hydrate can be used as 
polyamine. However, it checked the dramatically desirable thing that reactant amine couples directly 
with another nitrogen atom or another nitrogen atom, and another basis that identically or generally 
gives equivalent electronegativity. In this way, a JIHIDORAJIN compound and especially a joint amine 
compound are preferred. Although the latter example contains dialkyl triamine, especially 
diethylenetriamine, probably, other suitable triamine and polyamine compound will be obvious for a 
person skilled in the art. 

[0044]A JIHIDORAJIN compound is dihydrazide of multi-base organic acid, especially dicarboxylic 
acid especially preferably. Although the example of aromatic dicarboxylic acid contains phthalic acid, 
isophthalic acid, and terephthalic acid, probably, its other things will also be obvious to a person skilled 
in the art. Although especially desirable dihydrazide is dihydrazide of aliphatic saturated dicarboxylic 
acid and the thing which has a carbon atom of 2-10 especially and the dihydrazide of oxalic acid and 
sebacic acid is a suitable example, The dihydrazide of adipic acid is preferred at present (known also as 
adipic aciddiamine and AJIPO hydrazide). It is clear that polyhydrazide can also be used. 
[0045]Although it is preferred between about 0.05 to 2% of adhesives to be used in the quantity between 
about 0.3 to 1% as for especially polyamine, each polyamine is provided with the various optimum 
amounts to various adhesives. The quantity of the polyamine needed changes based on the quantity of 
the plasticizer used. As for the quantity of the cross linking agent added, it is preferred that it is a grade 
which brings about gelling of adhesives, and is not dissolved by the solvent after adhesives' constructing 
a bridge. 

[0046]Polymer suitable for using it as a hard portion (hard portion) of block copolymer has the glass 
transition temperature beyond a room temperature. Although a monomer suitable for using it for 
formation of hard segment polymer contains styrene, alpha-methylstyrene, methylmethacrylate, and 
vinyl pyrrolidone, probably, its another suitable monomer will also be obvious to a person skilled in the 
art. It was found out that polystyrene and polymethyl methacrylate are suitable for this invention. 
[0047] As for the hard portion of block copolymer, it is preferred 3-30% w/w of all the block copolymer 
and to form 5-1 5%w/w preferably especially. 

[0048]Especially suitable block copolymer has the flexible portion which carried out the crosslinking 
bond chemically selectively at least, before carrying out a crosslinking bond to polyamine. This first 
crosslinking bond is performed by the suitable crosslinking bond agent, and it deals in it. It is especially 
preferred that a crosslinking bond agent is a gestalt of a monomer suitable for the incorporation to a 
segment flexible in the case of a polymerization. It has a tendency which makes the crosslinking bond of 
the obtained block copolymer possible, without having a basis in which it is desirable and two or more 
radical polymerizations, for example like a vinyl group of a crosslinking bond agent are possible per 
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molecule of a monomer, and changing in the case of the first polymerization of at least one of them. 
[0049]The first crosslinking bond agent suitable for using it by this invention, Divinylbenzene, 
methylenebis acrylamide, ethylene glycol diacrylate (methacrylate), Ethylene glycoltetraacrylate 
(methacrylate), propylene glycol diacrylate (methacrylate), butylene-glycol diacrylate (methacrylate) or 
trimethylolpropane -- doria - although KURIRATO (methacrylate) is included, probably, another 
suitable crosslinking bond agent will be obvious for a person skilled in the art. The first desirable 
crosslinking bond agent is tetraethylene glycol dimethacrylate. As for the first crosslinking bond agent, 
it is preferred that about 0.01 to 0.6% of the weight of block copolymer is included. In particular, 0.1 to 
0.4 % of the weight is preferred. 

[0050]The method of generating block copolymer from a monomer component is common knowledge. 
A block copolymer part is generable by one which are stage growth, anionic, cationicity, and the free 
radical method (Block Copolymers, supra) of suitable methods [ like ]. Since the free radical method 
does not need to refine a solvent and a monomer, it is generally more preferred than other methods like 
an anionic polymerization. 

[0051] An initiator suitable for a polymerization contains the polymerization nature peroxide provided 
with one or more [ per molecule ] hyperoxidation parts. It was found out that one of the suitable 
initiators is "Perhexa MC" (a l,l'-di-tert butyl-peroxy-2-methylcyclohexane, Nihon Yusi C.C.). This 
compound contains the two third class butylperoxy groups which enable the gradual polymerization of 
the hard and flexible segment of block copolymer. It was found out that initiator CH-50-AL (Peroxid- 
Chemie GmbH) is also suitable for manufacture of the compound of this invention. Selection of a 
reaction condition will be within the limits of common general technical knowledge, if a suitable 
initiator is chosen. 

[0052] Although this initiator is suitably used in 0.005 to 0.1% of the weight of the quantity of block 
copolymer and especially its 0.01 to 0.05 % of the weight is preferred, a selected quantity is within the 
limits of common general technical knowledge. This quantity in particular should not be made so few 
that it should not be made [ many / so / that momentary gelling of a mixture is caused ], and a 
polymerization is delayed and it leaves a superfluous residual monomer, either. The residual monomer 
of a desirable level is 2000 ppm or less. The quantity of an initiator changes in consideration of the 
character of the initiator itself and a monomer, etc. substantially. 

[0053]It is admitted that there is no restriction special to the further substance used in relation to the 
adhesives of this invention. For example, a suitable reagent can be used in order to check crystallization 
of the drugs in adhesives. Here, adhesives are used with a patch. Many drugs are obvious for a person 
skilled in the art, and especially the polyethylene glycol is generally effective. However, it was found 
out that it is generally harder to crystallize the compound derived from the patch of this invention than 
the system of conventional technology. 

[0054]In order to hold the quality of a living body bonded object of this invention drugs, when being 
used in collaboration with a patch, suitable drugs are pharmacologic or a mixture [ that activity 
compound or therapy, prevention, or others are biologically useful ] of a compound which has 
physiological availability. 

[0055]The example of the drugs used combining the quality of a living body bonded object of this 
invention, An antiarrhythmic drug, an anticoagulant, antidiabetic, an anticonvulsant, an antifungal, an 
anti-gout agent, Antimalarial, an antimuscarinic agent, an antitumor agent, an antigenic biological agent, 
helmet-like shape, and an anti-helmet-like shape agent, An anti-uneasy sedative and neuroleptic, a beta 
interception agent, the drugs that affect a bone metabolic turnover, Cardiotonic, a chelating agent, an 
antidote and an antagonist, corticosteroid, a cough medicine agent, An expectorant and a mucolytic 
agent, a dermatology agent, a diuretic, digestive medicine, the whole body, and local anesthetic, The 
histamine HI and H2 receptor antagonist, a nitrate, a vitamin, an opioid analgesia agent, A 
parasympathetic action agent, an asthmatic treating agent, a muscle relaxant, a stimulant, and an 
anorexing agent, A sympathomimetic action agent, a thyroid drug, a xanthin, a lipid modifier, an anti- 
inflammatory agent, a painkiller, An antiarthritic drug, antispasmodic, an antidepressant, an 
antipsychotic drug, a tranquilizer, a narcotics antagonist, An anti-tremor-artuum agent, a cholinergic 
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agent, an anticancer agent, an immunosuppresant, an antivirotic, an antibiotic, an anorexing agent, the 
antiemetic, an anticholinergic, an antihistamine, an anti-migraine agent, a coronal, a cerebrum or a 
peripheral vasodilator, a hormone drug, a contraceptive, a vantithrombotic, a diuretic, an 
antihypertensive, and a cardiovascular agent are included. Probably, other drugs will be obvious for a 
person skilled in the art. 

[0056]The example of specific drugs Estradiol, progesterone, norgestrel, REBONORU guest rel 
(levonorgestrel), norethisterone, Steroid; nitroglycerine like medroxyprogesterone acetate, testosterone, 
and these ester, and a nitro compound like an isosorbide nit rate; Vitamin D 2 and D 3 , Nicotine, chloro 

pheniramine, terfenadine, TORIPUROBIJIN (triprobidine), Hydrocortisone, an oxicam derivative like 
piroxicam, ketoprofen, A mucopolysaccharide like thio MUKAZE (thiomucase), buprenorphine, A 
fentanyl, naloxone, codeine, the dihydroergotamine, PIZOCHIRIN (pizotiline), Salbutamol, terbutaline, 
misoprostol, and a prostagladin like the enprostil (enprostil), Omeprazole, imipramine, a growth 
stripping factor and benzamide like somatostatin, clonidine, dihydropyridine like nifedipine, verapamil, 
ephedrine (ephidrine), pindolol, metoprolol, CHIAJIDO like spironolactone, nicardipine hydrochloride, 
calcitriol, and hydrochlorothiazide, Flunarizine, SHIDONONIMIDO (sydononimides) like the 
molsidomine (molsidomine), Pharmacologically permissible ester and salt of sulfiiration poly 
polysaccharides like a heparin fraction, these pharmacologically permissible equivalents, 
pharmacologically permissible suitable acid and a base, and the above-mentioned compound are 
included. Although illustrated about various drugs, some drugs are suitable for using it for an endermic 
transit system rather than others. Although the endermic transit system can convey a constant rate of 
drugs, this quantity may not be optimal therapy dose. All the drugs it is conveyed with a patch and are 
not substantially crystallized in essence in the level which is too much low and is not useful are 
considered that it can use it for the patch of this invention. 

[0057] Although illustrated about various drugs, it turns out that some drugs are suitable for using it for 
an endermic transit system from others. Although the endermic transit system can convey a constant rate 
of drugs, this quantity may not be optimal therapy dose. 

[0058]Generally, adhesive polymer can be prepared by the suitable method of common knowledge by 
the technical field concerned. Before this method removes a solvent, including the adhesives prepared 
by the solvent, it is preferred as a final process to include polyamine. This is mixed with the prepared 
adhesives solution, and it ranks second and applies to a tape, a patch, or other suitable use that need this 
quality of a bonded object. Crosslinking bond time decreases substantially, therefore I hear that the 
further advantage of this invention is easier to manufacture, and it has it. This solvent can be removed as 
everyone knows by the technical field concerned. 

[0059]Desirable adhesive strength of the quality of a living body bonded object is made into the grade 
which separates without the tape's or patch pasting the skin, ranking second, and removing the horny 
layer of a skin surface when applied to a tape or a patch. Adhesive strength especially About 30g (- 1.2g/ 
(mm))/inch - about 300g (- 12g/(mm))/inch. Although it is preferred to living body adhesion that it is 
about 40g (- 1 .6g/(mm))/inch - about 200g (- 8g/(mm))/inch still more preferably, if it is a person skilled 
in the art, it will be able to recognize suitable intensity. Since a skin outer layer is removed along with 
the case where a tape is removed, the substance with adhesive strength large about 300g (- 8g/ 
(mm))/inch may cause a pain to the skin. 

[0060]What this invention prepares for the quality of a bonded object which has a ketone group which 
cannot be enolized substantially, The manufacturing method of the above-mentioned quality of a bonded 
object which includes mixing the substance concerned with that suitable plasticizer, simultaneous with it 
or mixing with a polyamine crosslinking bond agent further after that, and carrying out the crosslinking 
bond reaction of this mixture further is provided. This quality of a bonded object is usually prepared by 
the solution before addition of a plasticizer and polyamine. A crosslinking bond is usually performed 
under heating conditions. 

[0061]This invention is illustrated referring to the following un-restraining examples and comparative 
examples further. 
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[0062] [Example] 

Example 1 : Preparation of block copolymer nature adhesives The adhesive compound used in the 
following examples was prepared in "2+1" composition. The first process provides the elasticity portion 
of block copolymer efficiently, and the second process attains formation of block copolymer. In the third 
process, bridge construction arises and an insoluble product is formed. This process is a thing for 
explanation mainly in this way. 
in It must carry out by situ. 

Generally the following examples are started with the product of the process 2. Only the product of the 
process 1 may be used, and correction of each process is mentioned so that appropriately. 
[0063]Process 1: 1 15 g of 2-ethylhexyl aery late, 84 g of diacetone acrylamide, 1 15 g of butylacrylate, 
and 0.72 g of tetraethylene glycol dimethacrylate were mixed, and the uniform solution was obtained. 
The above-mentioned solution has been arranged in the flask and 200-ml ethyl acetate was added with 
200 ml of toluene. This solution was heated at 80 ** under nitrogen environment, and the 0.05-g 1,1-di- 
tert-butylperoxy 2-methylcyclohexane which dissolved subsequently to the inside of 10-ml ethyl acetate 
was added. The polymerization was advanced at this temperature in 24 hours. The elasticity segment 
was produced by this process. 

[0064]Process 2: 45 g of methylmethacrylate and 300 ml of toluene were added to the mixture of the 
process 1 24 hours afterward. Subsequently, the above-mentioned solution was heated at 99 **, the 
polymerization process of the second stage story was started, and the process was continued at 99 ** for 
1 2 hours. 

[0065]The above-mentioned polymer was moved to the bottle after the above-mentioned time for 
cooling, the generated solution is enough including polymer before bridge construction - time storage 
can be carried out. The average molecular weight of the polymer produced by this method was estimated 
to be 358,000Da with gel permeation chromatography. Although this solution can be used as itself, the 
solid content of the above-mentioned solution generally changes among 30 to 50%. Therefore, it is 
preferred to dry the above-mentioned solution using heat and to obtain the adhesives of the first phase. 
These adhesives are equivalent to the adhesives of WO 99/02141, and generally have a degree of a 
certain amount of bridge construction between the elasticity portions of the above-mentioned block 
copolymer already after an evaporation process. Subsequently, these adhesives are dissolved at a rate of 
1.0 g per 2.0g of ethyl acetate and the 2:5 v/v mixture of toluene. Subsequently, this generated solution 
was used in the following examples, when there were no directions in particular in others. 
[0066]Process 3: If the 3.0-g solution (1 .0-g solid adhesives are included) of the process 2 is mixed with 
the plasticizer [for example, isopropyl myristate (IPM) and l.Og] specified and there are no directions in 
cross linking agent [, especially others, 1 .0 ml] of the solution of adipic aciddiamine (inside 0.5g of 100 
ml) in methanol / water 3:1 v/v was mixed, and, generally the coat was carried out on the 20x20-cm 
substrate which is a PET (polyethylene terephthalate) film of a size. Subsequently, this was heated at 80 
** for 20 minutes, and it covered with the PET release liner, it was neglected at 40 ** for 24 hours, and 
bridge construction was completed. 20x20 PET film is typically cut by the fragment with a size of 
10x2.5 cm. 

[0067]:Bakelite 180" from which a PET fragment generally receives the following examinations The 
coat of each sample was carried out for peel strength examination Peel intensity to a PET fragment 100 
mm in length by a width of 25 mm, and it measured by applying the above-mentioned fragment to a 
bakelite plate. Subsequently, the roller of a 300-g load was made to get mixed up on it, and was rolled, 
and the sample was stuck on the plate. The account sample of Gokami was stripped off at the angle of 
180 degrees the speed for 300-mm/, and exfoliation power was measured. If there are no especially other 
directions, exfoliation power will be measured by this examination here. 

[0068]Example 21 molecular weight and molecular weight distribution Tables 1 and la summarize the 
polymerization conditions of the block copolymer adhesives of the fixed range used in order to form the 
adhesives of this invention behind, and other characteristics (a molecular weight and adhesiveness). 
[0069][Tablel] 
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[0070]The molecular weight of some above-mentioned adhesive polymer was computed to polystyrene 
using gel permeation chromatography. This result is shown in the following table la. 
[0071][Tablela] 
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[0072]EHA: 2-ethylhexyl acrylate DA: . diacetone acrylamide BA: Butyl acrylate EA: . Ethyl acrylate 
4EG: Tetraethylene glycol dimethacrylate Cat: Catalyst (Perhexa MC, Nihon Oil and Fat Co.) Ethy Ac: 
Ethyl acetate MMA: The monomer in a methyl methacrylate table and the numerical value of a catalyst 
are grams. 

The numerical value of a solvent is ml. 

A molecular weight is calculated to polystyrene. 

It is suggested that the molecular weight of EBDMX-2 cannot be obtained for gel formation, and the 
molecular weight is quite larger than the molecular weight of EBDMX-3. 
It characterized and carried out, using EBDMX-2 further. 
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[0073]Example 3: Nitroglycerine patch A patch of one desirable type is a nitroglycerine patch. A lot of 
nitroglycerine under patch is important. It is a fluid, and nitroglycerine softens adhesives more, therefore 
needs to construct a bridge. Therefore, the following experiments were conducted in order to establish 
whether a nitroglycerine patch can create according to this invention. 

[0074]The main problems are related with the capability to construct a bridge in nitroglycerine, and the 
decomposition which adhesives accompany. In this way, the stability of the nitro ester bond between 
crosslinking processes was checked. 

[0075]Since nitroglycerine was not able to be obtained, it used mononitric acid 5-isosorbide (5-ISMN) 
instead. Both nitroglycerine and 5-ISMN have a nitro ester group in common. Nitroglycerine must also 
be stable supposing 5-ISMN is stable between crosslinking processes, 
a) Preparation of a sample patch [0076] [Table 2] 
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[0077] [t is heatin S bISMN mea surement for 15 minutes at * example 1? pro duct GML-glycerine monolaurate 
[ of the process 2 ], and osmosis enhancer 80 **. The ISMN content patch was hung on ethanol 
extraction at 36 ** for 24 hours. 

HPLC column: ~ ODS (octadecylsilane) type column temperature: — 40 ** solvent: — with 1.5 g of 
ammonium acetate, and 500 ml of water containing 1.0 g of acetic acid. Mixture detection wave length 
of 200 ml of methanol : the height of the peak of ISMN collected with medicine manufacture adhesives 
weight 250 nm, : which was as follows — sample 1 0.076 and 0.080 samples 2 0.073 and 0.080 - in this 
way, decomposition was not produced between crosslinking processes but the adhesives of this 
invention became clear [ that it can be stabilized and used in preparation of a nitroglycerine skin 
penetration patch ]. 

[0078]Example 4: According to Example 1 and the processes 1-3, the PET film was prepared except 
using the plasticizer of the available plasticizer 0.6g (10x2.5 cm). :(1) isopropyl palmitate which 
examined the following plasticizers, (2) methyl oleate, and (3) olive oil. 

Each of the bridge construction-ized adhesives containing the plasticizer (1) and (2) fully functioned on 
producing useful adhesives. However, the olive oil flowed out of adhesives (3) into the surface, and the 
film did not have the adhesion characteristic. 

If an oily component has the above-mentioned adhesives and a certain amount of conformity in this 
way, it can be used as a softener or a plasticizer. 

[0079]Example 5: Quantity of a softener The PET film was prepared like Example 1 except using each 
of the isopropyl millimeter straight (IPM) of various kinds of quantity, or methyl oleate (MO) as shown 
below. 

[0080][Table 3] 
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[0081] When "paper fissility" removes a tape from the paper which has the coarse surface like a 
newspaper, it means that a cellulose fiber is removed with a tape after application more than once. 
[0082][Table 4] 
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[0083]Example 6: Quantity of a cross linking agent :0.1 which prepared the PET film according to 
Example 1 except using various kinds of quantity of the following methanol and underwater adipic 
aciddiamine, 0.2, 0.3, 0.6, 1 .0, 1 .6, 2.0, 4.0, and 7.0 ml. 

The effect over the physical properties of adhesives is shown in the following table 5. 
[0084][Table 5] 
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[0085]Example 7: Steam perviousness Especially high steam perviousness (wvp) means the high 
respiratory characteristic to the skin important for decreasing the skin stimulus for the long-term 
application of a tape to the skin. 

Two sample tapes adjusted with the plasticizer of a different quantity were used for measurement of 
wvp. The available commercial acrylic adhesive was also used as a reference sample from National 
Starch. 

The result is shown in the following table 6. The PET fragment was prepared according to Example 1. 
[0086][Table.6] 
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[0087](1) Preparation of a mixed solution to the Grade No. 387-2287* samples 1 and 2 The adhesives 
prepared according to the process 2 were dissolved at 30 % of the weight into ethyl acetate and the 
mixture of toluene. 

Preparation of* exam i na tion adhesive film The coat of the solution of the samples 1, 2, and 3 was carried 
out to the PET release liner, and it was dried for 15 minutes at 80 **. The film was moved to filter paper 
by assistance of the press roller. Subsequently, the adhesive film of the paper basis was covered over the 
wvp examination. Paper was chosen as a baking film for high moisture permeability so that there might 
be no influence in a result. 

* evaporation permeability characteristic ** was carried out for the 100-ml beaker containing 30 ml of 
water with the sample film. These were neglected in 40 ** oven for 24 hours. The loss of weight in 24 
hours was measured with each beaker, and these values were changed into the moisture permeability 
value of adhesives. 

The value of evaporation permeability is shown in the following table 7. A unit is mg/cm x 24 hours. 
[0088][Table 7] 
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[0089] The thickness of * paper is constant and it is not contained in the above-mentioned number of this 
column. 

It is shown clearly that the evaporation permeability of bridge construction-ized adhesives is quite larger 
than the thing of a commercial acrylic adhesive. It also deserves attention that the bridge construction- 
ized adhesives which have a lot of IPM(s) have the evaporation permeability superior to what has a little 
IPM(s). 

[0090]Example 8: Stability of a drugs content patch The active ingredient and the non-active ingredient 

to four sorts of formulas are shown in the following table 8. 

[0091][Table8] 
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[0092]BHT-butylhydroxytoluene, anti-oxidant It mixed, and the coat of the solution was carried out on 
the PET film, and it was heated for 20 minutes at 80 **. The content of drugs was measured in both 
immediately after preparation and after the storage for six days at 60 **. 
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A bridge construction-ized medicine manufacture patch, Px-Cr, and Vit-Cr were prepared satisfactorily. 
They have a flexible feel and are kind to the skin. What does not contain a plasticizer was unpleasant, 
hard, and viscosity. 

Vitamin D 2 under patch by both measuring time and the content of piroxicam were calculated as it is 
not less than 90% of a total which can be theoretically considered after the first preparation, and the 
reduction for six days back-detected did not exist. 

[0093]comparative example Nitto U.S. Pat. No. 5,298,258 indicates the acrylic adhesive containing 
acrylic ester and an acrylic acid copolymer, and the above-mentioned adhesives are mixed with 80- 
100% IPM - aluminum doria - radiation treatment is constructed [ a bridge ] and carried out by cetyl 
acetonato. 

:2-ethylhexyl acrylate which is as follows [ presentation / of the adhesives which we chose from this 
patent ] 23 8g acrylic acid 12.5g ethyl acetate (solvent) 150gAIBN(initiator)0.1gAIBN-azo- bis- 
isobutylnitril - here, these adhesives, Nitto adhesives are called. 

[0094]Comparative-example 1: Optimization of the cross linking agent to comparison both adhesives 
with Nitto adhesives In this example, the PET fragment was 20 mm in width. In the adhesives of 
Example 1, adipic aciddiamine was dissolved with methanol + water (19:1 capacity) with 0.5% of 
concentration. 

Nitto adhesives were dissolved into ethyl acetate. The cross linking agent (aluminum doria cetyl 
acetonato) was dissolved into the acetylacetone + ethyl acetone (1:1 capacity) solution by 0.5% of 
concentration. 

IPM was used as both plasticizer. In both case, it heated at 80 ** for 20 minutes. 
Tables 8 and 9 show a result. 
[0095][Table 9] 
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[0096][Table 10] 
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[0097]From this result, it is shown that the optimal formulas of the adhesives of this invention and Nitto 
adhesives are the conditions 3 about both. 

[0098]Comparative example 2: Time required for bridge construction of adhesives Although time 
required for bridge construction of adhesives is not so important on the tape which nothing contains not 
manufacturing medicine, it is important for manufacture of a medicine manufacture patch. However, 
from a viewpoint of drugs stability, if cooking time is short, it is more suitable, and it is more suitable if 
cooking temperature is low. The cooking time for both bridge construction-ized adhesives (Nitto and 
adhesives of this invention) was become final and conclusive at a comparatively low temperature of 60 
** 

The most suitable quantity of the cross linking agent for both adhesives is used, while time required for 
bridge construction of Nitto adhesives is 20 minutes, about the adhesives of this invention, it is 10 
minutes, and that is advantageous to a medicine manufacture patch. 

[0099]Comparative example 3: Saturated concentration of drugs Estradiol (hydrophobic drugs) and 
piroxicam (hydrophilic drugs) were examined in order to establish the saturated concentration in two 
adhesives. Each formula 3 of the above-mentioned tables 9 and 10 was used. The result is summarized 
in Tables 1 1 and 12. 
[01 00] [Table 11] 
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[0101]With no crystallization. Drugs dissolve. : Crystallization [0102][Table 12] 
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[01 03] In the case of both, the clear advantage of the adhesives of this invention exists, but it is clearer 
than Nitto adhesives that adhesives 1 of this invention the estradiol of 3 times or more can be included. 
[01 04] Comparative-example 4: Initial complement of the cross linking agent of a Nitto piroxicam 
content patch In the comparative example 3, when the optimal cross-linking condition 4 was applied, 
while the piroxicam patch did not construct a bridge, the estradiol patch constructed the bridge. The 
problem was not produced in the adhesives of this invention. 

It carried out finding out how much quantity of a cross linking agent is required for a Nitto piroxicam 
patch. 

Table 13 shows the result of the experiment for finding out the minimal dose of a cross linking agent. 
[0105][Table 13] 



t°D^->M^ Nitto m%m*b ft b ti rz « mumn m 



ft ft 




1 


2 




3 






1 (g) 


1 . 0 


1 


O 


1 


. 0 


I PMCj 


ft (g) 


1 . 0 


1 . 


0 


1 


. 0 




1 (mg) 
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[0106]It is clear from this table that quantity's of the cross linking agent for giving sufficient bridge 
construction for the Nitto adhesives containing piroxicam they are 4 or more times of the Nitto 
adhesives which nothing contains. 

Since piroxicam is weak base nature, it has an affinity to carboxylic acid (acrylic acid in adhesives). 
When piroxicam in an adhesives system reacts to acrylic acid, this reaction competes with acrylic acid 
and the reaction of Al cation. The reaction of this latter is crosslinking reaction. So, theoretically, there 
must be much quantity of a cross linking agent (Al compound) under existence of piroxicam much, in 
order to complete bridge construction. 

[0107]Comparative-example 5: Stability of the drugs in Nitto adhesives In Example 8, the stability of 
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both vitamin D 2 and piroxicam is shown in this invention about adhesives. The same experiment was 
conducted on Nitto adhesives. 

The active ingredient and the non-active ingredient to four sorts of formulas are shown in Table 14. 
[0108] [Table 14] 





Px-No-Cr 


P.x-Cr 


Vit-No-Cr 


Vit-Cr 


Nitto £g#J (g) 


1 . 0 


1 . 0 


1 . 0 


1 . 0 


I PM (G) 


1 . 0 


1 . 0 
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Al h U T-tr^vUT-fc hi— h 
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(m g ) 










b°P * A (m g ) 


9 0 


6 0 






fc'* 5 (m g ) 






2 0 0 


2 0 0 


B HT (m g ) 






5 . 0 


5. 0 



[0109]The coat of the mixed solution was carried out on the PET film, and it was heated for 20 minutes 
at 80 **. The content of drugs was measured after the storage for six days at 60 ** immediately after 
preparation. 

In the Nitto adhesives which it not only decomposed vitamin D 2 to about 30% between preparation 

processes, but lacked the plasticizer by both after heating for six days at 60 ** while it was stable, 
piroxicam was decomposed 20 more% between the storage time for six days between preparation 
processes. 

[01 10]Comparative example 6: Antimicrobial activity An antibacterial effect of the adhesives prepared 
in Example 1 was commercially measured with the available substance. 

: which evaluated the following products - with no adhesive tape active compound (control) of Example 
1 

Acetic acid chlorhexidine 0.5%w/w acetic acid chlorhexidine 1.0%w/wBactigras (registered trademark) 
sterilization tulle Gras Dressing active compound A manufacturer/supplier The batch number acetic acid 
chlorhexidine Smith. & Nephew 9833083030.5% Medical Limited PO Box 81 Hessle Road HULL HU3 
The sample of all 2BN was stored at the room temperature. 

[01 1 l]Culture culture medium The following biological culture culture media, used : Nutrient Agar 
(LabM;.) LAB8 - NAMueller Hinton. The culture medium of Agar (Oxoid; ml 37) - MHATryptone Soy 
Broth and all USP (LabM; LAB4) - TSBMaximum Recovery Diluent (DWS; G5001 1) - MRD(s), It 
prepared according to a manufacturer's description, and Standard Microbiology Method 
SMM/DWS/0020/09. 

[01 12]Bacteria stock The following living things, In order to evaluate the antimicrobial activity of 
examination products. Used :. Seed Type Culture Code DWS Culture CodeEscherichia coli ATML 
25922 DWC 2415Pseudomonas aeruginosa ATML 9027 DWC 1 766Staohylococ When the living thing 
of all cus aureus ATML 6538 DWC 1764 was cultivated a priori and was not used in a DWS culture 
collection, it stored at -80**10 **. 

[01 13]Method: Preparation of a bacteria inoculum The subculture of each bacteria stock of the above- 
mentioned statement was carried out from the freezing stock on the sterilization NA plate, and it 
incubated at 37**1 ** for 24**6 hours. 

In order to check existence of a pure culture, after observing each incubation plate carefully, the colony 
where 4 or 5 isolated was contacted by the sterilization bacteriological loop, and the subculture was 
carried out into 20 ml of sterilization of equivalent weight of TSB(s). TSB was incubated at 37**1 ** 
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for 24**6 hours, and the thick broth culture was produced. 

Each broth culture was used and the standardization bacterial suspension which has turbidity equivalent 
to a standard thing 0.5 McFarland was produced. This was obtained by titrating and adding broth to 
equivalent weight of 9-ml MRD(s) which sterilized until the turbidity needed was obtained. 
[01 14]Preparation of an agger plate To each combination of examination products and a bacteria culture, 
the sterilization MHA plate of 3 was prepared and a 90-mm Petri dish was filled with each combination 
at a uniform depth of about 4 mm. About each day of experiment operation, the further MHA plate was 
prepared and it was used as sterile control. 

[01 1 5]Measurement of antimicrobial activity The INOKYU rate was carried out to the surface of three 
MHA plates per examination products by using each standardization bacterial suspension, dipping a 
sterilization swab in the above-mentioned suspension, and carrying out the streak of the whole agger 
surface. The plate was rotated in each time so that the range might be secured to a two-times repetition 
and homogeneity for this. The plate was dried before continuing. 

The sterilization cork barrel was used and a 9x20-mm disk was cut out from each examination product. 
When moving between products, the tool is dipped in ethanol, and flame was passed in order to prevent 
mixture. 

The test plate of Mie was prepared about each combination of examination products and a living thing. 
20 mm disks each have been arranged in the center of the plate which carried out the INOKYU rate 
appropriately, and the perfect contact with an agger was secured. 

Once more than pressing down each disk, the INOKYU rate of all the plates was carried out at 37**1 ** 
for 24**2 hours. The sterilization control plate was included in each batch. 

Each incubation plate was investigated about existence of the surrounding transparent field of a disk, 
and it was investigated where bacteri af growth would be checked. Supposing the described area existed, 
the diameter was measured using diameter measurement electric slide calipers. The diameter of the disk 
was contained in the diameter of the whole field. 
[0116][Table 15] 
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Bactiaras (gftjftffl) jEFpfco^T^teg 



-^y ^/l, =r- KfcSEft 




PfmfiS^fiS (mm) 








03 2/99/00 1 


Escherichia Coli 
ATML 25922 


2 4. 7 4 * 
2 5. 6 4 * 
2 4. 25*1 


2 4. 9 




Pseudomonas 

aeruginosa 
ATML 9027 


Mfc L 
Pfi^ft L 


pi§& L 


Staphylococcus 
aureus 
ATML 6538 


2 6. 48 
2 5. 60 
2 4. 70 


2 5. 6 


032/99/002 
0 . 5 % 


Escherichia Coli 
ATML 25922 


3 3. 94 
3 3. 32 
3 3. 47 


3 3. 6 


Pseudomonas 

aeruginosa 
ATML 9CP7 


2 8. 06 

2 8 2 8 

3 0. 11 


2 8. 8 


Staphylococcus 
aureus 
ATML 6538 


3 7. 77 
3 7 6 0 
3 7. 96 


3 7. 8 


03 2/99/003 
1 . 0 % 


Escherichia Coli 
ATML 25922 


3 4. 76 
3 5. 05 

3 5. 8 9 


3 5. 2 


Pseudomonas 

aeruginosa 
ATML 9027 


3 1. 6 3 
3 1. 2 0 
3 1. 7 1 


3 1. 5 


Staphylococcus 
aureus 
ATML 6538 


3 7. 90 
3 8. 63 
3 8.7 3 


3 8. 4 


03 2/99/004 
Bactigras (ffftSlfiQ 

0 . 5 % 


Escherichia Coli 
ATML 25922 


2 3. 00 
2 4. 05 
2 4. 59 


2 3. 9 


Pseudomonas 

aeruginosa 
ATML 9027 


as* L 
as* l 


PIS ft L 


Staphylococcus 
aureus 
ATML 6538 


2 5. 40 
2 4. 64 
2 5. 30 


2 5. 1 



[01 17] * unfixed type region : the shown diameter is the observed maximum. 

In this way, even if an active ingredient does not exist, it is clear adhesives' of this invention to function 
as conveying an active ingredient more effectively than Bactigras products so that it not only so that 
antimicrobial activity may be shown, but may be shown by the larger field of inhibition. Although this 
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efficiency is influenced by the tape of this invention in which P. aeruginosa contains acetic acid 
chlorhexidine, Bactigras is clear from it not being made. 

[01 18]Example 9: Polymer 1 . polymer synthesis prepared with aceto allyl acetate The adhesive 
compound was prepared by 1 process composition. 

100 g of 2-ethylhexyl acrylate, 100 g of butyl acrylate, and 55 g of aceto allyl acetate were mixed, and 
the uniform solution was obtained. The above-mentioned solution has been arranged in the flask and 
250-ml ethyl acetate was added. The above-mentioned solution was heated at 65 ** under nitrogen 
environment, and 0.04 g of CCC'-azobisisobutyronitrile which dissolved subsequently to the ethyl 
acetate of 10-cm 3 was added. The polymerization was advanced in 24 hours. 

Then, the above-mentioned polymer was moved to the bottle for cooling. Ethyl acetate was added to the 
above-mentioned polymer solution, and 33.3% of polymer solution was obtained. The generated 
polymer solution was dried according to the process 2 of Example 1 . The average molecular weight of 
the polymer produced by this method was estimated to be 635,000Da with gel permeation 
chromatography. 

[01 19]2. Crosslinking reaction It was obtained in this way, the mixture of adipic aciddiamine (it is 0.5g 
in 100 cc) in the polymer solution prepared according to the process 3 of Example 1, a 0.8-g plasticizer, 
and 0.6 cc of methanol was mixed, and the coat was carried out on the PET film. This was heated for 20 
minutes at 80 **, it was succeedingly neglected at 60 ** for 24 hours, and crosslinking reaction was 
advanced. The selected plasticizers were the isopropyl myristate and methyl oleate. 
[0120]3. Physical properties of oil gel adhesives The physical properties of two adhesives were 
measured. The result is shown in the following table 16. 
[0121][Table 16] 







(^i m) 


(g/20mm) 






9 0 


8 0 






8 5 


9 5 



[0122]Example 10: Desirable bridge construction enclitic adhesive scale-up They are as follows the 
method of scaling up the first bridge construction enclitic adhesive for industrial production. 
Reactor: Inner volume of 300 1. provided with the heating system and reflux condenser system which 
can be overheated to 120 **, and a **2 ** temperature C-system. 
The first process of a polymerization (85 **, 6 hours) 

[0123]The monomer, solvent, and initiator which are given are as follows. : (kg) 
BA (butyl acrylate) 23.22EHA. (2-ethylhexyl acrylate) 22.6DAAM. (Diacetone acrylamide) 15.6V Ac 
(vinyl acetate) 3.0TEGDMA (tetraethylene glycol dimethacrylate) 0.12Perhexa MC 0.12 ethyl acetate 
44 toluene 22.4 [0124]The second process (105 **, 6 hours) 

9.2 kg of MMA and 40 kg of toluene were added to the mixture after the first process, and the 
polymerization was continued. 

After the polymerization of two processes, an initiator is consumed nearly thoroughly and becomes a 
part of produced polymer. Based on decomposition data and a reaction condition, the residue of an 
initiator is calculated as it is less than 10 ppm. 

[0125]Example 1 1 : Alternative constituent monomer composition and reaction condition The monomer 
composition of three sorts of further adhesive polymer is shown in the following table 17. A number 
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shows weight (g). 
[0126][Table 17] 





A 


B 


C 


B A 


2 3. 2 


2 3. 2 


2 3. 2 


2 E H A 


2 2. 6 


2 2. 6 


2 2. 6 


D A AM 


15.6 


1 0 


5 


T E G DM A 


0.12 


0. 1 2 


0.12 


Vac 


3 


3 


3 


MM A 


9 . 2 


9. 2 


9. 2 



[0127]Solvents were ethyl acetate and a mixture of toluene (60+20) (g). The initiator was 0.0 1-g 
Perhexa MC. Reaction temperature was 90 **. Reaction time was 15 hours. 

[0128]Example 12: Crosslinking reaction and physical-properties crosslinking reaction The adhesives of 
Example 9 are used, Except for the point which uses 0.8-g IPM or methyl oleate, and 0.6 ml of methanol 
underwater adipic aciddiamine (it is 0.5g in 100 ml [methanol 70 and water 30]), the adhesive polymer 
solution was prepared by thesame method as the thing of Example 1 . The above-mentioned solution 
was mixed, the coat was carried out to the PET film, subsequently it was heated for 20 minutes at 80 **, 
it was neglected at 60 ** after that for 24 hours, and bridge construction was completed. 
As reference, the bridge construction-ized sample which does not contain a plasticizer was also prepared 
and measured the physical properties. 

[0129]Physical properties Each sample was applied to the bakelite peel strength examination. 
Application on * p a p er? an( j the removal examining method The fragment of the sample was applied to the 
newspaper. Subsequently, roller of a 300-g load It moved forward and backward on it, and the fragment 
was stuck on paper. The sample was removed after that and **** of existence of residual adhesives in 
the paper and (1) (2) adhesives was observed. 
The result is shown in the following tables 1 8-23. 
[0130][Table 18] 
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5 0 


jrwiL— h 




8 5 


5 5 






8 0 


7 5 0 



[0131][Table 19] 
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6 0 
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[0132][Table 20] 
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7 0 


6 5 






8 5 


7 5 
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9 0 
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[0133][Table21] 
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1 0 0 


7 0 






9 0 


7 0 




(gv^ftfe) 


8 5 


12 5 0 



[0134][Table 22] 
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# ( E B D X — 2) 
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8 0 


6 0 






8 0 


7 5 






8 5 


13 5 0 



[0135][Table 23] 

(EBDMX-2) 
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( M m ) 


( g / 2 5 m m) 






8 5 


7 5 


J T/U 




10 0 


7 5 






8 0 


14 5 0 



[0136]Example 13 Change of the quantity of a changing [ change the quantity of a plasticizer and ]-peel 
strength (I) plasticizer Adhesives were prepared according to Example 1. The quantity of the plasticizer 
was shown in Table 24. In all, two lots were prepared about each of seven different adhesives. 
[0137][Table24] 
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1.0 
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0.8 
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0.1 
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mmm <m g ) 
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5 
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5 




0.025 


0.025 


0.025 


o:o5 


0.12 


0.17 


0.60 


( k g /2.5 c m) 


0.02 


0.02 


0.025 


0.07 


0.11 


0.20 


0.55 



[0138]Bakelite 180 degree peel strength examination peel strength covered each sample with 25-mm 
width and 100-mm length to PET Kataue, and measured it by applying a piece to a bakelite plate. 
Subsequently, the roller by which load was carried out at 300 g was rotated forward and backward, and 
the sample was secured on the plate. After that, the sample exfoliated the speed for 300-mm/at the angle 
of 1 80 degrees, and measured exfoliation power. Unless it specifies, exfoliation power is measured by 
this examination here. 

[0139]The quantity of a plasticizer is one of the greatest elements which affects, the physical property of 
a tape. In this case, the reduction by IPM makes the peel strength of a tape increase clearly. 
[0140](2) Quantity of a cross linking agent Table 25 summarizes a formula and peel strength of a tape 
when changing the quantity of a cross linking agent and IPM. The quantity of a plasticizer and a cross 
linking agent is as having described. 
[0141][Table25] 



No. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


■(g) 


1 


1 


1 i 


1 


1 


1 


1 


1 


1 


1 


1 


IPM(G 
) 


0.8 


0.8 


0:8 


0.6 


0.6 


0.6 


0.6 


0.5 


0.5 


0.5 


0.5 




4 


3 


2 


3 


2 


1.5 


1.25 


3 


2 


1.5 


1.25 




27 


25 


40 


47 


55 


70* 


80* 


47 


63 


97* 


107 

* 


m 

fe/2.5c 
m) 

























[01 42] When the quantity of a crojss linking agent decreases, the cross linking agent density of a tape 

decreases and it is found that softer adhesives come to have stronger peel strength. 

Good peel strength and the highest adhesive combination are the cases of the adhesives 5 and 9 in Table 

25. 

[0143][Example 14] Diethylenetri amine as a cross linking agent The oil gel tape was prepared using the 
adhesives B from Example 11. The cross-linking condition was carried out as Example 12 described it, 
but diethylenetriamine was used instead of adipic aciddiamine. Diethylenetriamine dissolved in 
methanol and the quantity of the solution which formed and used the 2%w/w solution contained this 20- 
mg cross linking agent. 
A result is shown in Table 26. 
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[01 44] [Table 26] 







m m m <n m £ 

(urn) 


& * 3* # 
(g/25mm) 


mrMW of* 




700 


30 






65 


35 



[0145][Example 15] Diethylenetriamine was used for the adhesives from the ISMN patch example 10 

instead of adipic aciddiamine, and the bridge was constructed according to Example 12 except having 

added the isosorbide mono- nit rate of 0.1 g, and 0.05 g of glycerine monolaurate. 

[01 46] [Example 16] ISMN patch (comparison) 

The patch was prepared like Example 8 except not using IPM. 

[01 47] [Example 17] Physical characteristic In vitro drugs discharge of the adhesives of Examples 15 
and 16, adhesion, and other physical characteristics are summarized to the following table 27. 
[0148][Table27] 
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7 y y $l it ± k 2 4 m m 

(mg/cm2) m^1t b £ Ofotti 
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0. 3 4 
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7 0 


4 5 0 
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4 




fit 




5 






4fffc 



[0149][Example 18] TETORO sterone patch In the adhesives from Example 10, the bridge was 

constructed according to Example 12 except having added 0.1 g of testosterone, and 0.05 g of lauric acid 

diethanolamide, using 0.6-g IPM as a plasticizer. 

[0150][Example 19] Testosterone patch (comparison) 

The patch was prepared like Example 18 except not using IPM. 

[0151][Example 20] In vitro drugs discharge of the adhesives of the physical characteristic examples 18 
and 19, adhesion, and other physical characteristics are summarized to the following table 28. 
[0152][Table28] 
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Hft5#J 1 8 rt> «b 


mgfij 1 9^f> 
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7 y y M ± k 2 4 m m 

(mg/cm2) g^fcfct^fttB 
£ftfcISMN<E>fi 


1.03 


0.7 7 
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&*3fr£ (g/25mm) 


9 0 


b o U 
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4 








5 






4ffP 



[0153][Example 21] Reproduction examination In the adhesives from Example 10, the bridge was 
constructed according to Example 12, using 0.6-g IPM as a plasticizer. As contrast, the dressings 
(Nichiban Co., Ltd. made in Japan) from Japanese FARUMA copia was used. 

The tape was applied to the human forearm, about 30 minutes afterward, removed them and measured 
adhesive strength. The tape was applied to the portion from which a forearm differs again, and was 
removed about 30 minutes afterward. This operation was repeated 3 times. 
A result is shown in drawing 29. [0154][Table 29] 





(mg/25cm) 


1@@ 


2@g 


3[U@ 




5 0 


4 5 


4 5 




12 0 


1 5 


0 



[0155][Example 22] Hydroquinone patch In the adhesives from Example 10, the bridge was constructed 
according to Example 12 except having added 0.15 g of hydroquinone, using 0.6-g IPM as a plasticizer. 
[0156][Example 23] Hydroquinone patch (comparison) 
The patch was prepared like Example 22 except not using IPM. 

[0157][Example 24] Physical characteristic In vitro drugs discharge of the adhesives of Examples 18 
and 19, adhesion, and other physical characteristics are summarized to the following table 30. 
[0158][Table30] 
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£ftfcISMN Oft 


3. 2 
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4 5 0 
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5 






4fffc 



[0159][Example 25] To 2 1. of glassware provided with an agitator, heating apparatus, the thermometer, 
and the flowing-back concentrator. 232 g of butyl acrylate, 226 g of 2-ethylhexyl acrylate, 100 g of 
diacetone acrylamide, 1.2 g of tetraethylene glycol dimethacrylate, 30 g of vinyl acetate, and 92 g of 
methyl methacrylate were put in. It succeeded to the solvent which consists of 600-g ethyl acetate and 
200 g of toluene, and added. PerhexaMC (O.lg) was added, the polymerization was started and 80 ** of 
solutions were heated for 15 hours. 

It mixed with 5.0 g of methyl oleate, and 1 .0 g of 2% diethylenetriamine / methanol solution, and the 
21 .7-g sample (lO.Og of adhesive polymer is included) of the obtained solution was applied to the PET 
film, and was heated for 20 minutes 80 **. the adhesives layer which constructed the bridge selectively 
is poured and there are many at a PET discharge liner - 60 degrees was neglected for 24 hours and 
bridge construction was completed. It succeeded to the sheet and it was cut on the tape of 2.5-cm width 
and 10-cm length. 

The same tape was prepared without the plasticizer for the comparison sample. The tape of both which 
were obtained was applied to the surface of the fiberboard-corrugated (10x2.5 cm) box. Subsequently, 
the roller to which the load of 300 g was applied was rotated forward and backward, and the surface 
adhesion sample was ensured. The sample was neglected for two weeks to the room temperature, and, 
subsequently it exfoliated. The remaining adhesives, the remainder of paper, and adhesive strength were 
evaluated as follows. 
[0160][Table31] 
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[0161]The useful thing of adhesives of this invention is clear to such application. 
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